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Summary of the Praject

"An Investigation of the Phases of Learning and Facilitating Instructionc] Events
for the Severely/Prafoundly Handicapped" was funded in 1975, The major cbjectives
of this five year praject were to:

(1) Investigate the relationship between the hypothesized stages of learning--
acquisition, fluency building, maintenance, generalization and adaptation-—and
pupil performonce in order ta determine functional definitions of each stags;

(2) Determine if specific instructional strategies had a higher probability of
facilitating pupil progress in certain stoges of learning than in other stages; ond

{3) Determine if and how information from the first twa cbjectives could be easily
ond effectively used by classroom teachers ta improve the education of their
severely/prafcundly handicapped pupils.

During the first twa praject years, the project worked with fourteen teachers,
twenty pupils and a tatal of 40 different instructional programs. Pupils’ performance
was analyzed as teachers implemented a variety of instructional strategies, although
no attempt was made by project staff ta influence the sirategies used by the teachers.
Analysis of the pupils' performance data showed that the first two stages af learning
cauld be identified, and also indicated thot strategies designed ta provide information
on how to respond (e.g., prompting) were most effective during acquisition, while
strategies designed to motivate performance (e.g., use of reinforcers) were mast
effective during the fluency building stage. However, it was found that teachers were
far more likely ta move a pupil ta an easier instructional step or change the
consequence for correct responses when learning failed than ta change instructional
strategies. During the first praject year teachers selected intervention strategies that
impraved pupil performance 33% of the tim= while during the second year teachers
were successful 41% aof the time.

Severa! other discoveries were made during the first twa years. It became
apparent that most teachers callected data on the accuracy aof performance, usually
percent correct. In addition to accuracy data, praject stoff callected three tyres of
time-based data to determine the temporal changes in performance. Frequency of
behavior (rate per minute) data were collected on all skills at first. Later, duration
data were callected on skills in which the acceleration ¢r deceleration of duration was
the primary consideration in the development af fluent performance (i.e., self-help
skills such as shoe-tying are auration deceleration targets, ond time on task is a
duration acceleration target). Latency data were collected on skills in which the
amount of time between the conclusion of the stimulus and the start of the behaviar
were the importont measure of praficiency (i.e., answering question). We alsa found it
necessary to modify data callection techniques for program strategies that required
the presentation of ontecedents or consequences for each pupil response. The
"Guidelines” attached ta this report include o description of dato callection
techniques.

During the first twa years, the praject found that the learning records of most of
the pupils resembled those of nonhandicapped learners (see Figure 1). Rate-af-change
in performance was not noticeably different, although the target Lehaviors and the
relative size of instructional steps were different.
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However, the instructional performance records of several pupils showed such
erratic variations thot they were impossible to classify. Performances jumped daily
from (00% to 0%, from rates of 20 per minute to rates of | per minute (Figure I).
There was more variation, or bounce, from day-to-day than there was change over
time. Extensive observation of these pupils in instructional and noninstructional
situation showed a correlation between complionce to commands already in the pupils'
repertoire and variabillty in daily instructional tasks: The less likely the pupil was to
comply the more erratic instructional performonce was. Such performance records
were classified as "compliance problems.”

During the third project year, a set of decision-rules were designed to assist
teachers in the dentification of problems In acquisition, fluency building and
compliance from the performonce records of their pupils. Those rules were
implemented by six teacl:ers and sixteen pupils at the Lake Washington Special
Education Center, working closely with the research stuff.

This first version of the decision-rules consisted of a series of “pictures” of pupil
per formance data based on both accuracy and time dato. The teachers drew lines-of-
progress (a.k.c. trends, slopes) on a chart of the data and then compared their
"picture™ with the rule pictures. Each picture was categorized as either a "problem™
(e.g., acquisition, fluency-building, compliance, general) or as a successful learning
pattern. Teachers could then choose fror a list of suggested remedial strategies for
each problem category or select an infervention of their choice. Teachers who
implemented the first version of decision-rules made 65% successful decisions, i.e.,
decisions that improved pupil perfcrmance and/or rate of progress. Teachers were
sometimes swcessful in selecting appropriate interventions even if they did not use
one of the specifically recomriended strategies. However, teachers who did use
suggested strotegies were generally more successful than those that used other, non-
recommended strategies. One result was that teachers used a wider variety of
remedial strotegies than teachers in previous years. Although this may be attributed
to a change in the scniple of teachers under study, it may also have been due to the
varicty of strategies recommended by the project procedures.

During the fourth project year, four teachers from the Seattle School District
applied o revised set of decision-rules in programs for 22 severely and profoundly
handicapped pupils. That set of decision-rules consisted of a series of questions
concerning pupil data. For example, the teacher was asked to determire if progress
was accelerating or deceleratir~g. If it was decelerating, the teacher next determined
if performance was highly variable, the guidelines indicated the high probablity of a
complionca problem and suggested a number of strategies for dealing with that
problem. Questions were used to detarmine the category of pupil performance (e.g.,
successful learning pattern, acquistion problem, compliance problem, fluency-building
problem). A revised set of recommended instructional strategies for each category
was included with the decision-rules. In addition to drawing lines-of-progress,
teachers were required to determine the percentage of ccerect responses and the
degree of performance variability in order to answer the gquections. Again, teachers
were free to implement suggested strategies or use others of their choice. During the
year, teachers used the suggested strategies 80% of the time, oand 80% of their
decisions resulted in improved pupil performance.

e 3

' The use of general "learning pictures" of correct and error rates has been reported
by O. R. Lindley {(personal ccmmunication, summer, 1979).




As a result of praject activities, it became even more obvious that complionce
problems constituted o meojor chollenge ta clossroom teachers. 'ot only was
instructional decision-making very difficult with noncompliont students, but even
correct placement within @ curriculum was seriously hampered, since pupils often
responded noncompliontly during initial assessments. The problems with noncompliant
pupils uncovered during the first three years of the praject, unonticipeted by previaus
research, involving between 5-15% of the subjects, posed such severe problems that
the praject was forced ta discontinue investigations inta generalization and adaption,
and to concentrate on identifying compiiance problems in instruction ond strategies
that would improve compliance. We concluded that unless a pupil were compliant, ony
type of instruction would probably be ineffective, and that, therefore, complionce was
probably a prerequisite ta instruction.

During the second, third and fourth praject years separate investigations inta
strategies for remediating compliance problems in instructional and non~instructionai
settings were conducted. Non-instructional settings constituted those periods when
the teacher ond pupil were not engaged in a pre-planned systematic instructional
activity. Strategies that were successful in non-instructional settings ncluded
manipulation of contingencies for compliant and for noncompliant responses: food plus
praise for compliance, and a physical mandate (a ™putting through" procedure) for
noncompliance or if the pupil failed ta respond within five seconds. It was also found
that aplying those contingencies throughout the day, whenever a compliance command
was given, was more successful in impraving levels oand stability of complionce than
applying them in a short, specially designed, compiiance session. Some pupils wha
became more campliant during non-instructional situations also showed a reduction in
variability in instructionai responding — improving the success of instructional
decisions. Not al! punils impraved, however.

Strategies that improved complionce in instructional programs were less
successfui, since it was aften difficult ta distinguish noncompliance from response
deficits. Strategies that were successful included changing cunsequences for correct
(compliant) responses, praviding a variety of consequences for correct behavior, and
reducing reinforcement ta variable ratia schedules. Surprisingly, however, the most
successful strategy for impraving compliance in instructional progroms was moving the
pupil ta more difficult material or higher skill levels. Some teachers eventually moved
the pupil through six curricular steps before firding the appropriate instructional level.
It was hypothesized that instruction at a relatively eas; skill level might either be the
result of noncompliance during ‘vitial assessment or the result of the loss of interest
by the pupil. Pupils wha were required ta perform easy tasks repeatedly might become
bored and thys fail ta "comply" regardless of the promised consequence for correct
responding. Satiotion in combination with boredom may alsa produce noncompliance,
or, manipulation of teacher behavior may serve ta reinforce the pupil for noncompliant
respornding. A graont designed ta futher investigate methods of identifying and
remediating compliance problems has naw been funded and should pravide some
information on those questions.

Despite the suzcess of the decision-rules, by the end of the fourth praject rear,
it was clear that there was @ major problem in their application. The rules sucgested
that, if the trerwd for the pupil's correct performance for the five or seven day
"decision period" were accelerating, then na change be mude in the instructional
strategies. New lines-of-progress were drown every five ta seven dota days.
According ta this method, however, a pupil could show accelerating trends over
several five day periods, but his ending performance at the concluding period could be
lower thon his ending performance over the first period— (i.e., trends would oppear as
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/\/\/ ). In addition, this methad required the teacher ta make a decision
every five ta seven days, fallowing ait of the rule-procedures—a time-consuming
method if no change were required after all.

In order to remedy that situation, the decision-rules were integrated with the
minimum ‘celeration procedure (Liberty, 1972; White & Haring, 1976). This procedure
allows the teacher ta specify the minimurn rate of chonge required ta insure that *he
pupil's current level of parformance improves ta criterion levels. A line is drawn on
the chart of instructional perforniance ta indicate the desired rate aof change.
Guidelines for the application of these rules far rate, duration, and latency data are
attached ta this report. In brief, the procedures for application aof the revised rules
are:

1. Apply minimum 'celeraticn procedure
a.  Callect and chart three days aof data.

b. Drow a minimum 'celeration line from midpoint of the three days ta
the intersection af the performoance aim and aim date.

c. Continuve callection of data.
2.  Determine if chonge is needed

. If pu;:)oil meeting minimurn ‘celeration, na change is needed (in mast
cases).

b. If pupil fails ta meet minimum ‘celeration far three consecutive data
days, change is required.

3.  Determine type of performence problem
Q.  Draw line-of-progress for the five ta seven most recent data days.
b. Check performance data via flow-chart questions (Figures 2, 3, & 4).
c.  Selec? rermediation sirategy (Table 1).

Activities of the fifth project year were designed ta determine if teochers in a
wide variety of settings, with varying amounts of training and assistonce could
implernent decision-rules effectively. Eighty-one teachers and therapists from around
the country were trained via one af four typical training models—textbook only, large
group, small grovp and individuatized instruction. Fallowing training, the subjects
were asked ta adopt the decision-rules for use with their pupils. The teachers wha did
adopt the rules, ond wha provided us with pupil performance data were 68% successful
in their decisions and also reduced the time they spent planning each week. Thz data
also indicote that teachers who fallowed the suggested strategies were more
successful than those wha did not. The cost of implementing decision-rules were as
little as 7¢ per program per week.

The following report describes the subjects irvolved in the replication studies,
the training models used, the effectiveness of the training and the impact of rules
usage on pupil performance. Detailed descriptions aof each training site follow the
main report.




The praject was able ta successfully meet all major, objectives, ex.ept tor the
investigations of generalization and odaptation. However, the importance aof the
identification of complionce as a prablem affecting perhaps 30% af the population aof
the severely handicapped ond seriously hampering educational progress cannot be
underestimated, and the data from the final three years af the project clearly show
that public school teachers of the severely hondicapped can improve their instructional
decision-making by applying specific, low-cost decision-rules ta the data they callect
on the progress of their pupils in instructional programs

Table |
DESIGNING AND CHANGING INSTRUCTIONAL FORMATS
General Considerations

. Are you praviding the opportunity for independent responding? Have you
established an allowable latency period?

2. Do you have apprapriate consequences? Do you have different consequences for
corract and incorrect responses?
3.  Are you using appropriate sicnals ta get the behavior started?
4.  Are your materials natural and age-apprapriate?
5. s the setting for instruction appropriate?
F ormat Considerations for Acquisition
l.  Reinforce accurate performance.
2.  Pravide sufficient response opportunities.
3.  Pravide as little assistonce as possible.
4.  Pravide as little extra information as required.
5. Consider the entire _havior.
6. Consider generalization when you choose constant or voried stimulus events.

Strategies for Acqusition Problems

Provide additional information as o
consequence for error responses
antecedent fo the opportunity ta resgond
or conjugote with respording

Change verbal/signed/gestural direction or signal.

Add gestural cues.

Add verbat cues/stress key words.

Add o permanent model.

Add a monager demanstration,

Add physical prompts.

Add an assisted demonstration.

Add position/calor /emphasis cues ta instructional materials.

PR FWN-
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Format Cons’derations for Fluency-Buiiding

Reinforce fluent performance.

Increase opportunities to perform the behavior (drill & practice).
Increase the freedom to perform the behavior.

Increase the rote of teacher-presentation.

Consider generalization.

Strotegies for Fluency-Building Problems

Provide directions for fluency before/during performance.

Add/change consequences to motivate correct/fluent responses. Use o
“reinforcer survey" to identify possibie consequences; provide “variable®
consequences, 0 different type each time; hide the prize until it is earned; yse
conjugate consequation.

Change the schedule for consequation of correct/fluent responses. Increase the
ratio or interval of the schedule; use o variable schedule; deloy conjugate
consequation.

implement o changing oim strotegy, increasing the amount of behavior required
to receive consequction daily; tell or show the student how much "work" she/he
must finish.

Increase the number of response oppo-tunities.

Increase practice/drill.

Work with 0 more competent peer.

Add/change consequences for disfluent/incorrect responses.

Strotegies for Compliance Problems

Move to o0 more difficult skill level. Are you sure this skiil level is the correct
one? Are your criterio too high? Do you require o lot of days ot criterio? is the
student bored?

Change or add o motivating consequence for correct/fli.ent performance.

Change the schadule for consequation of correct responses to avoid satiotion.
Institute o response cost procedure (Gain for cor sct/fluent, lose for
error/disfluent).

Sliminate completing consequences.

Add o time limit for no responses/chonge or add o motivotir.g consequence for no
responses ond for errors (Caution: parentol/guardion permission advised prior to
implementotion of aversive, negatively reinforcing or punishing consequences).
Institute “oll day" procedures for compliance.

Avaid: moving to an easier skill level; repeating the instructions; coaxing or
prompting the response; providing assistance; completing the response yourself;
threatening the student; warning the student,

11
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Fifth Project Year
Introduction

Activities for the fifth project year were designed to provide information on two
main questions: |) Would the decision-rules prove useful to teachers and therapists in
public school situations? 2) What type of training that would best communicate the
decision-rules? During the first years of the project, cooperating teachers and
therapists worked closely with members of the research stoff and received extensive
fraining on the application of the procedures to their pupils and instructional
situations. Since such training would not be available outside of the research project,
fifth year activities involved training a number of teachers in the use of the decision-
rules, using typical training models only--workshops, large groups, small groups,
individualized instruction, and the simple availability of textbooks.

The effectiveness of the training was measured by the subjects’ ratings of the
training ond of their attitude toward the decision-rules following training. Training
effectiveness was also measured, however, by whether or not the subjects actually
adopted the decision-rules for use in their classrooms. It was hypothesized that in
addition to the effectiveness of the training, adoption of the decision-rules would
depend on the nature of instruction and evaluation practiced by the subject; if current
practices needed to be extensively modified in order to apply the decision-rules, we
expected it would be less likely that the teacher would adopt the procedures.
However, if teachers did adopt the decision-rules, it would suggest that the procedures
could be used by teachers outside of the more controlled research applications of the
last five years.

Data on the progress of pupils in instructional programs conducted by teachers
who adopted the decision-rules would provide information on the impoct of the
decision-rules on pupil progress and on the effectiveness of teacher decisions. Those
data would help determine if the results from the first project years were unduly
influenced by the frequent rontoct with research staff members or were {imited to the
populations of teachers and pupils who cooperated in previous project years.

Most research data during the fifth year were gathered using questionnaires.
The use of questionnaires imposed a dependence on the goodwill of subjects to return
the questionnaires through the mail and meant that at least some questions would only
be answered with indirect data (subjects' ratinys) rather than on the basis of direct
performance data. Many teachers applying the decision-rules did, however, share
actual pupil progress data, thereby strengthening the basis for most of the conclusions
reached.

Site Selection

There were several factors involved in the selection of sites for replication
activities. Since much of the success of the effort would depend on cooperation; sites
with history of cooperation with the University of Washington were considered first.
Secondly, the feasibility of providing training and follow-up to the sites considered.
Since it was felt that administrative support for the utilization of the mxperimental
procedures was important, we also considered the likelihood of that support for
materials, release time for training and for social support or praise. We were also
interested in working both with teachers who had previous training in Precision
Teaching and at least some who had not.

18
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After some deliberation, initial contact was mode. with the following persons:
Dr. Bill Tilley (Seattle Public Schools), Dr. Stillman Wood (Olympia Public Schools),
Dr. Wayne Sailor (San Francisco State University), Mr. Car! Binder (Fernald School,
Boston) and Ms. Val Lynch (Center for Inservice Training and Program Development,
University of Washington). Dr. Sailor recommended a school for which he and his staff
had provided training. When contocted, the administrator of this school was willing to
participate, but later did not respond ta letters or calls. Arrongements to work with
each of the other sites were successful (see individual Site Reports for details).

in Seattle, Dr. Tilley ogreed to continue the cooperative arrangement initiated
during the fourth projoct year, and suggested that project staff work individually with
building principals in identifying patential subjects. Since Seattle Schools, and the
Special Education Department in particular, have a long history of involvement with
the University of Washington, and since Precision Teaching advocates were formerly
found in the Washington State Office of Public Instruction, it was expected that a
majority of consenting subjects would have had previous training in Precision Teaching
techniques.

Dr. Stillman Wood, Director of Special Services for the Olympia School District,
has long advocated and supported the use of Precision Teaching procedures in that
district. He was eager to participate, especially since his teaching staff were
requesting training in decision-making procedures. Dr. Wood introduc=d us to the two
advisors who provided direct supervision, support and data review for teachers of the
severely handicapped in the district. Dr. Wood, and the advisors (plus the advisors for
the other special education teachers in the district) were trained in the application of
the experimentol procedures prior to the initial meeting with potential teacher
subjects. In fact, 6 of the 7 consenting teachers, and 2 of the 4 tiverapists reported
previous training in Precision Teaching.

Mr. Carl Binder, of the Behavior Prosthesis Department of Fernald School in
Boston, had been trained in the use of Precision Teaching by Dr. Ogden Lindsley. As a
result of iis interactions with various teachers throughout the New England areaq, hoth
in preservice and inservice consultations and ‘raining, Mr. Binder had developed an
informal "sharing" group of Precision Teaciwers in the New England crea. Mr. Binder
writes @ monthly open letter, "Data Sharing Newsletter", and conducts monthly dota-
sharing sessions for teachers in the immediate Boston area. He also keeps in touch
with teachers via telephone ond moil contacts. Mr. Binder ogreed to act as an
intermediory berween the IH prciect ond those teachers. He sent a list of potentic!
subjects, which the }H project then contocted. The IH project sent Mr. 8Binder
Handbooks for consenting subjects. Mr. Binder distributed the Handbooks, and agreed
to provide any follow-up assistance requested.

Ms. Valerie Lynch is the project coordinator of both the Center for the Severely
Handicapped and the Western Region Inservice Training Center, two grants funded by
the .S, Office nf Special Education. With the support of the Washington State Office
of the Superintendent of Public Instruction, ond the Area of Special Education, College
of Education of the University of Washington, the staff of those two projects, under
the auspices of the Center for Inservice Training and Program Development (élTPD),
pruvided two separate training workshops for personnel working with the severely ond
profoundly handicapped. In generai, school districts were invited to send an
"Interdisciplinary Team" (teacher, administrator, a member of a suppor! profession,
therapist, nurse, and another feacher or member of a support profession) to one of the
two workshops. Each team contracted with the CITPD to attend th: Summer
Workshop, and to develop program goals and objectives based on o needs assessment
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carried ouvt by CITPD staff. The CITPD then provided the initial training and follow-
up designed to accomplish the individual objectives for each project site. At the three
week workshops held in Seattle, participants generally spent half of each doy attending
didactic sessions on a variety of topics (including a modified Precision Teaching
approach) and another part of the day in supervised practica with severely ond/or
profoundly handicapped pupils. With the cooperation of Ms. Lynch, participants in
g;ose two workshops were invited to become subjects in the Instructional Mierarchies
oject.

The initial differences among the sites in the oreas of estimated direct
administrative support for the use cf procedures, the number of subjects with a prior
training in Precision Teaching, and the nature of the training and follow-up provided to
each site are shown in Table 2. Together, consenting subjects at the sites were
employed in a total of 18 public schools (of which |2 schools serve both handicapped
and nonhandicapped pupils) in 13 different school districts and 7 private day or
residential schools and 3 State Residential Schools.
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Site

Estimation of
Administrative
Support for use of
Procedures

INITIAL DIFFFREN-ES BET VEEN SITES

Percent of corsenting
Subjects Reporting
Previous Training in
Precision Teaching

Nature of Training
Plonned

Nature of
Follow-up Planned

Site 1

Site 2

Site 3

Site 4

Varied from school to
school; high support
avaiiable from Praject
Intermediary

Administratars supported
porticipation in CITPD
Workshop.

Administrator required use of

Precision Teaching techniques
ond pravided inservicz training
ond ongaing support.

General odministrative support
for procedures, littie or no
direct support within schools.

7%

16%

73%

66%

Textbook Model:

Subjects previously trained
in Precision Teaching by
Praject Intermediary.
Praject provides textbook
for use »f decision-rules.

Large Group Model:

ntensive training in edu-
cational technology related
ta education of sph pupils,
including use of modified
Precision Teaching procedur's
provided ta all participants
by CITPD. Three large group
sessions on use of decision-
rule proced-ires provided by
IH Project.

%mll GI'_TLJQ Model:
raining in use of experi-

mental decision-rules
provided in small group
session.

Individualized Training Model:
Intensive individual

training of Precision
Teaching procedures and
experimental decision-rules
provided by 1 staff.

Foltow-up available
from Praject
Intermediary and
research staff

Fallow-up provided
by CITPD staft
with input from

iH Project

In person and
telephone contact

upon subject request

In person ond
telephone contact
upon subject request,
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METHOD

Subjects at each site were introduced ta the project in different ways, although
each received essentially the same information. Putential subjects of Site | were
identified by Mr. Carl Binder, who provided names and addresses to the praject.
Participants in the Wurkshops conducted by CITPD (Site 2) were also identified by
persons other than the IH stoff or district personnel. The potential subjects in Sites 1
ond 2 each received letters describing the project. In addition, the Workshop
participonts gttended on oral presentation concerning the project. Potential subjects
ot Sites 3 ond 4 were identified by the administrators of the districts involved, and
attended @ meeting with the research staff concerning the nature of the project.
{Details of the meetings ond copies of the letters and ccnsent forms are provided in
the irdividual Site Reports which follow the general report.)

A total of 122 potential subjects were contacted. Of these, 107 (88%) returned
consent forms, signed or unsigned. Of those returned, 89 (83%) consenteq to
participate. The general methud employed by the project is outlined in the nine steps
below. Differences among sites, and the exact nature of the questionnaires and other
methods for data collection used, are described in succeeding sections of this report.

. Consenting subjects provided background information concerning relevont
teaching experineces and personne! demographics.

2.  Consenting subjects from ofl sites, excepting Site 1, trained in the use of the IH
procedures, and completed a questionnagire concerning their evaluation of the
fraining.

3.  Additiona! information requested by the subjects concerning the content of
fraining was provided, at all sites except Site 1.

4. Each subject receive ., the Handbook of Experimental Procedures.

5. Each subject received @ questionngire requesting their evaluation of the
Handbook.

6. Each subject was asked whether or not they intended to use the experimental
procedures with their pupils. Subjects who dic not intend to use the procedures
were asked for their reasons. This concluded their participation in the study.

7. Follow-up assistonce for the implementation of the IH procedures and aony other
reloted material was made available to those subjects who decided to try the
experimental procedures.  Awvailability of that assistonce was continued

throughout the project.

8. After 4-6 weeks, subjects remaining in the study were asked to evaluate the
effectiveness of the procedures, and to provide additional information. With
subjects deriding 10 continue in the study, identical information was requested
on ¢ periodic basis in order to determine attitude change, if ecay. In oddition,
actual pupil performance data were requested of the subjects.

Subjects were free to withdraw from the project at any time, without penalty of
ony kind, ond were free to leave any question or item unanswered on forms provided by
the project. Every effort was made to keep the identity of participating subjects
unavailable to their supervisors, in accordance with the provisions of the University of
Washington's Rights of Humaon Subjects Committee.
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In generol, dota were collected through the use of questionnaires, olthough pupil
performon < dato were made ovailable to the project by severo! subjects. Severe
limitotions are, of course, placed on research conducted through the use of dato from
questionnaires, ond will be discussed in the "Dato Collection™ section of this report, os
weli as in the Results ond Discussion sections.

Subjects

The subjects of \ne project were 69 teachers ond |6 thert:pistsl serving o totol of
1,215 handicapped pupils. Although the experimentol procedures were designed for use
by teachers serving primarily severely and profoundly handicapped students, we found
that clossrooms usually included o mixture of hondicapping conditionss most notably,
maoderotely handic pupils were integroted with severely ondfor profoundly
handicapped pupils.” (The reported handicopping canditions of pupils served by the
teachers and theropists are shown in Table 3). Pupils identified by their
teachers, theropists as severely, profoundly or multiply handicapped constituted
approximotely 50% of the siudents (N=601), with the addition of the moderotely
handicapped pupils this toto! rises to about 74% (N=904) of the pupils reached by the
consenting subjects. Each of pupils had the potentiol of providing information on the
impact of the experimentol procedures on pupil progress in instructionol programs.

The ages of the individual pupils are not known, but the ages served by each
teacher /theropist are shown in Tables &4 and 5. 1t is interesting to note thot Sites | and
2, which served o much higher proportion of institutionalized students, included more
closses serving mixed ages ronges {e.g., 6-22; |1-54) and, of course, odults, than did
the two sites which were exclusively public school settings, Site 3 and 4. The oge
range served by the subjects wos from 1 through 34.

l Although not originally plonned, three administrotors asked to port.cipate. The
odministrotors were interested in teaching their personnel to use the procedures. The
administrotors from Site 2 decided not to da so following froining, and the Site 1
odministrotor's teachers consented to serve as subjects themselves. Dato from the
odministrotors is not included in this section.

2 Informotion concerning the number ond type of pupils served was provided by the

subjects on the Background Questionnaire. Research stoff personnel did not ottempt
to verify thar informotion in ony woy.
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HANDICAPPING CONDITONS OF PUPILS SERVED BY SUBJECT TEACHERS AND THERAPISTS

Subjects Learning  Mildly Moderately  Severely Prafoundly  Multiply Other Tatal'
Teachers Disabled Handicapped Hondicapped Hondicopped Hondicopped Handicapped Pupils
Site | N:=27 2 9 36 93 56 9 382 243
Site2 N=23 10 25 33 85 42 7 2 s
Site 3 N=7 0 7 23 8 14 0 0 62
Sited N=12 8 14 68 76 32 1 & 25
Total N=69 20 55 150 272 144 27 46 724
Therapists

Site2 Nz=12 29 49 18 £0 46 4 760 3
Site 3 N=b 3 17 25 44 10 0 10 109
Total N=zI6 32 %6 143 104 56 4 86 49|
TOTAL N:85 52 121 303 376 200 31 132 1215

|C0|CU|01‘ed from the numrhers pravided per category, usually corresponding to . .umber served per year, but not always.

“8 deaf/hear ing-impaired ond 30 autistic
3 or thopedically handicapped
46 orthopedically handicapped

5?0 communication disorders, 6 orthopedically handicapped

6 10 communication disorders
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. Table &

AGE GROUPS OF PUPILS SERVED BY TEACHERS

Pupil Age Giowp Site | Site 2 Site 3 Site 4 TOTAL
Preschool: 2-6

Clasw?oms - 5 2 2 9

Pupils - 35 27 41 103
Elementary 6-12

Classrooms 2 5 3 3 16

Pupils 19 6l 23 39 142
Mixed 2-12

Classrooms 2 - - ] 3

Pupils 24 - - 5 29
High school 12-22

Classrooms 6 7 2 4 19

Pupils 68 76 13 127 284

. Mixed 6-22

Classrooms I 3 - - 4

Pupils 3 30 - - 35
Aduits 22+

Classrooms ! 2 - - 3

Pupils 4 8 , - 22
Mixed 11+

Classrooms 15 - - - 15

Pupils 134 - - - 134

!Calculoted from the number reported served per year.
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Table 5

AGE GROUPS OF PUPILS SERVED BY THERAPISTS
Mixed 1-2 years

Thera;iists - 2

Pupils - 75
Mixed |-18 year;

Therapists - 2

Pupils - 49
Mixed 3-22 years

Therapists 12 -

Pupils 405 -

'Calculated from the number reported served per year.

Class Size was computed from the number of pupils the teachers reported
serving an an average day. The 69 teachers reported serving an average of 680 pupils
per day, as compared with 750 pupils over the course of the school year. Differences
in those totals may be attributed to obsences, deaths, and placement o school
fronsfers. On an average day, the mean number of pupiis served by a teacher was 9.9
(range 2-50). Five of the 69 teachers each served more than 20 pupils per day. Two
teachers are resource room teachers serving 20 and 50 mildly hondicapped pupils, one
teacher served 28 mcderately hondicapped pupils (ages 13-17) with one part time
assistant, one teacher was involved in a team teaching situation with two other (non-
subject) teachers serving 36 preschool children, and one teacher conducted a
vocational training program based on a resource room model for 50 sph students.
Excluding those five teachers. the remaining 64 teachers served 569 pupils per year,
and 5t 1 on an average school Aay, with @ mean class size of eight {range 2-16). Class
sizes for the different sites are shown in Table 6. The number of pupils receiving
direct service from the 16 therapists totaled 529 per year, while the number per day
was about 188 total (mean 11.8, range 5-20) (see Table 6).

Table 6
CLASS SIZE
Teachers ' Pupils/Year Pupils/Day Mean/Day Range
Site | 26 226 198 7.6 2-12
Site 2 22 200 178 81 5-14
Site 3 7 63 59 8.4 6-12
Site 4 9 80 76 8.4 5-16
TOTAL 64 569 541 8.0 2-16

|Excluding teachers who team teach or who serve pupils in a resource roorm model.
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® Table 7
CLIENT LOAD
Therapists  Pupils/Year Pupils/Day Mean Day Range
Site 2 12 405 148 12.3 5-20
Site 3 4 124 40 7,6,10,17 .
TOTAL 16 529 188 .8 5-20

Previous Experience. All but twa of the teachers had previous experience
working with hondicapped pupils, with @ mean number of 4.7 years (ronge 1-22), and all
aof the therapists alsa had experience working with the handicopped, with a mean of 6.3
years {range |1-23). Experience of the teachers ond therapists are shown for each site

in Table 8.
Table 8
PREVIOUS EXPERIENCE OF SUBJECTS
. Subjects N with previous Years N with previous Years
teaching experience special ed. experience
experience meon {range)  experience mean {range)
Teachers
Site | N=27 27(100%) 3.8(1-22) 2100%) 2.9%1-7
Site 2 N=23 22(96%) 5.8(1-28) 22(96%) 3 (1-21)
Site 3 N-7 6(86%) 6.7(1-13) 6(86%) 4.4(1-10)
Site 4 N=12 12(100%) 9.6(3-22) 12(100%) 8.3(3-22
Total N=69 67(97%) 5.72(1-28) 67(97%) 4.7(1-22)
Teachers
Therapists
Site 2 Nz (2 12(100%) 7.2(1-23) 12(100%) 6.%1-23)
Site 3 Nz4 4100%) 4.3(1-8) 4(100%) 4.5(1-8)
. Total N=16 16(100%) 6.4(1-23) 16(100%) 6.31(1-23)
Therapists
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Assistonce Available. Sixty-three of the 67 experienced teachers had some help
in the classroom from one or more of the fallawing: paid assistants, volunteers,
student teachers or other personrel (e.g., parents). There were a total of 127
assistants, 38 volunteers, 55 studen: teachers and 77 other types of assistants; the
mean number of people helping one teacher each week was 4.2 (rage 1-22). On the
average, teachers wha received assistance had the equivalent of 47.3 hours of help per
week {range 4-122 hours). The foui teachers who did not have ony assistance in the
classroom sered a total of 16 severely handicapped pupils, 8 moderately handicapped
pupils and four profoundly handicapped pupils, with ages ronging from 12-54. (See
indivivdal site reports for more details. )

Nine of the |6 therapists had some assistance. A total of |6 helpers served those
nine thearpists for on average of 39.3 hours per week {range 5-120). Four of the 12
therapists from Site 2 were without help, and three therapists from Site 4 did not have
any assistance available.

Therapy Assistonce Available to Classroom Pupils. Fifty-eight of the 69
teachers reported that therapists worked with at least some of their pupils each week,
for on average of eight hours per week {range [-40). The nine teachers who reported
that no therapists were working with their students served a total of |10 pupils per
year (15% of the pupils served by the teachers). Six of these nine teachers were from
Site 1, and eight of the nine teachers served pupils older than 12 years.

Instructional Practices

Types of Instruction. All of the teachers conducted instructional progroms
designed to increase behavior, either by teaching new behavior and skills or by
improving performance in skills and behaviors which the student had previously
acquired and which included some opportunity for individual pupil responding. The
majority of instructional time was spent in 1:| situations, although only three teachers
provided 90% or more of their instruction in that situation. The least amount of
instructional time, as can be expected, was spent in group situations requiring unison
responding, although individual responding in group settings was also used by most
teachers. As a group, therapists conducted most of their programs in I:l situations,
with three of the |16 therapists using this type 90% or more of the time (Table 9).
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Table 9
TYPES OF INSTRUCTION PROVIDED BY TEACHERS

Individual Response Opportunities Site | Site 2 Site 3 Site & Total

I.  Duwring I:] instruction

% teachers who provide: 96% 100% 100% 100% 97%
Mean amount of instruction time: 53% 41% 55% 36% 46%

2. At natural occasions

% teochers who provide: 77 9l 100 92 88
Mean amount of instruction time: 41 26 21 31 35

3.  In group settings

% teachers who provide: 8l 86 86 100 85
Mean amount of instruction time: 22 27 21 3 25

Unison Response Opportunities

% teachers who provide: 26 55 29 25 36
o Mean amount of instruction time: 8 16 15 7 13
Table 10

TYPES OF INSTRUCITON PROVIDED BY THERAPISTS

Individual Response Opportunities Site 2 Site 3 Total

I« During l:| instruction

% therapists who provide: 100 100 100
Mean oamount of instructional tiem: 71 9¢ 77

2, At natural occasions

% therapists whe provide: 67 25 56
Mean amount of instructional time: I 5 10

3. In grow settings

% therapists who provide: 92 25 75
Mean amount of instructional time: 20 10 {9

Unison Response Opportunities

. % therapists who provide: 42 - -
Mean amount of instructional time: 6 - .
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Frequency of Instruction. The frequency of instruction conducted by teachers is
shown in Table (0. Generally, most instructional programs were conducted at least
once per day, although one subject reported conducting progroms twice per week ond
eight conducted instructional programs three times per week. Therapists, on the other
hand, usvally conducted instructional programs twice a week (Table 1),

Pubil Response Opportunities. Most (67) of the subjects provided 15 or fewer
response opportunities when they conducted instruction: 26% provided {-5 trials, 17%
provided 5.9 trials, and 32% provided 10-15 trials (Table 12),
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FREQUENCY
Per Doy

Natural occasions
throughout the day

Two or more preset
sessions per day

One preset
session per day

Per Week

Four preset
sessions per week

Three preset
sessions per week

Two preset sessions
per week

One preset session
per week

Table 11

FREQUENCY OF INSTRUCTION

TEACHERS
Site | Site2  Site3 Site 4 Tatal Site 2!
! 0 0 1 2 0
s s 0 | I |
17 13 s 8 43 2
| 0 2 - 3 0
3 3 - 2 8 |
] ! ] ] | s
; ; - ; . 4

lOma therapist "sees" pupiis either one, twa or three sessions per week.

THERAPISTS
Site 3

Tatal

TOTAL

12

45

10

34
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Table 12
PUPIL RESPONSE OPPORTUNITIES PROVIDED DURING INSTRUCTION

Number of Response Opportimities Site | Site 2 Site 3 Site 4 Tatal
Per Instructional Session Teachers Therapists Teachers  Therapists
1-5 8 6 3 | 0 3 21
5-9 0 5 3 | 2 3 4
10-15 12 10 3 2 0 4 3
16-20 2 0 2 | 0 2 7
20+ 2 0 1 | ! 1 6
36
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. Evaluation af Pupil Performance

Number af Programs. Thirty-seven of the subjects collected dats on 95-100% of
their pregrams, ond 18 collected data on 85-94% of their program (Table 13). Seven
subjects collected data on less than 25% of their programs. Generally, teachers at
Sites 1 and 4 seemed more likely to collect data an almost oll programs thon teachers
at other sites.

Table 13
PERCENTAGE OF PROGRAMS ON WHICH PUPIL PERFORMANCE DATA COLLECTED

Percentage of Programs Site | Site 2 Site 3 Site 4 Total
95-100% 2| 9 6 3 39
85-94% 2 I 2 3 19
75-84% I 3 I I 6
50-74% 2 4 2 - 8
25-49% - 2 . 2 4
. 10-24% | ! " 2 4
less than 10% - 3 - - 3

Frequency. Teachers collected data more often than therapists. Thirty-six
teachers and three therapists collected data every time on instructional progrom was
conducted. Twenty-seven teachers and four therapists collected data almost every
time 0 program was run, and four teachers and four therapists collected data about
half the time the program was run. Four therapists collected data for initial
assessment purposes only.

Number of Trials. Thirty-two teochers ¢1d five therapists collected dato on
every trial when they collected any data at all. Ten teachers and one therapist
collected data an all trials during a specified period of time. Other subjects collected
data on only specific number of responses (Table 14),
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Table 14
NUMBER OF PUPIL. RESPONSES EVALUATED

Freguency Teachers Therapists
data coliected on evury trial 32 5
data collected on first triol only 3 [
data collected on last trial only 5 -
data collected on random number 6 4
data collected on probe trials only 4 4
data callected on all trials during

specified period of time 10 |
mixed 7 -

T af Data. Teachers generally preferred either accuracy data or rate data
(Table i?;: clearly ronking those twa data types higher than the others. Therapists
showed less of a clear cut preference, although six ronked behavior counts as the data
type they used most frequently. Teochers af Site | and Site 3 showed a strong
preference for rate data, while teachers from Sites 2 ond 4 preferred accuracy data.

Use of Data. Forty teachers (60%) and four therapists (25%) grophed data (all
teachers of Site 3, 22 of 27 of Site |, 3 of i2 of Site 4 ond 8 of 23 of Site 2J. The four
therapists wha graphed data were from Site 3. Afl but twa subiects had rules for use
in making instructional decisions in at least some of their programs. Seventy-six had
rule: or criteria for determining when the pupil met the performance aini, and 81 had
rules for deciding what ta do after the pupil met the aim. Sixty used specific criteria
in deciding when ta move the pupil back ta on easier skill level. Thirty-nine reported
rules for deciding when ta change instructional procedures. Surprisingly, 37 reported
rules for determining what type af intervent.on ta make when changing instructional
procedures.

Planning. The 67 experienced teachers spent on average af 4.66 hours per week
plonning instructional programs (range 1-20 hours), while therapists spent an average
of 2.63 hours per week (range 1-8 hours). The 37 teachers with fraining in precision
teaching spent, on the average, 45 minutes more per week planning than the 30
teachers without such fraining.
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Table 15
TYPES OF DATA COLLECTED BY SUBJECTS

Data type Teachers Therapists
N Use N Ranked Ist Mean Ronk NUse N Ranked Ist Mean Rank

Accuracy data 46 28 1.87 10 4 2.6
Rate datc 49 24 1.86 9 | 2,55
Count of behavior 37 10 2.18 I 6 2.18
Count of trials 27 5 2.7 9 | 3.11
Levels of assistonce 38 3 2.9 9 2 2,55
Other time-based data 38 0 3.47 9 | 3.88
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Training and Follow-up

All subjects were provided information about the application of the experimentai
decision-rules. Subjects from Site | received only the Handbook of Experimental
Procedures. Subjects from other sites were trained by project staff. Subjects from
Site 2 were irained in a large group, Subjects from Site 3 were trained in @ small
group, and subjects from Site & received individualized training. The content of the
training varied somewhat from site to site, based on some changes in the experimental
procedures and according to subject request.

Content of Training

The decisior-rules which were derived during the first four years of the project
provided the bas . for all training. All subje..s were provided with descriptions of the
prerequisites for using the decision-rules:

1)  Provision of instruction designed v teach the pupil ¢ ~ew skill, or to improve the
flvency of performance of a previously learned skill. e decision-rules are not
designed for programs designed to decelerate behavici ».

2)  Selection of a criterion for performance of the behavior. In some cases, it weuld
be necessary for subjects to select bath a terminal criterion performance level
ond a target date for reaching that criterion.

3) Opportunity for the pupil 1> respond individually to the instructional cues.
Unison, or group responding, would not provide the data necessary for application
of the rules. Further, it was recommended that the pupil have at least ten
response opportunities per school day.

4) Collection of performance data. Subjects were encouraged to collect either
rate, latency or duration data, although subjects from Site 2 were also taught by
the CITPD staff during the workshops to use the decison-rules with percent
correct data.

S)  Graphing performonce data for analysis on semilogarithmic charts, either the
stan”ard Behavior Chart used in "Precision Teaching” or a modification of that
chort ysed for percent correct data.

Following training in the prerequisites, which varied considerably fruem site to
site, subjects were provided information on the use of the rules. The procedures
presented to Site 2 subjects were different from those provided to subjects at other
sites. Site 2 subjects were trained prior to the conclusion of fourth year activities
(June, 1979). Thus, they were provided rules based on "performance patterns®, which
entailed drawing lines-of-progress every six data days, and then using o flow-chart to
select a strategy change. After the onalysis of fourth year data, however, it was
decided to integiate the "minimum ‘celeration rule" (Liberty, 1972; White & Haring,
1976) with the experimental decision-rules. Thus, subjects of Sites 2, 3 and 4 received
information on how to draw minimum ‘celerution lines; drawing lines-of-progress only
when the pupil fell three days below that line, and then using a flow-chart to select a
strategy change (Figure 2-4). Subjects from Site | were later provided with the rules
for use with minimum ‘celeration. After training in the use of the decision-rules,
subjects were provided information on the types of strategy changes recommended for
each of the performance categories. Decision-rules for use with programs designed to
accelerate duration (Figure 3} or decelerate duration or decelerate latency (Figure 4}
of responding were mailed to all subjects upon completion of those rules.

The Handbook of Experimentai Procedures consisted initiolly of the following
information:
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(1)  Step-by-step directions for applying the decision-rules.

(2) The decision-rules for use with programs desighed to accelerate rate of
responding, and to accelerate percentage correct (Site 2 only).

(3) Lists of the strategies recommended for use.

(4) Descriptions required for application of the rules, including: drawing lines-of-
progress, drawing minimum ‘celeration lines, determining percent correct,
determining high variability and determining sharp deceleration in corrects.

(5} Text descriptions of instructional formats ond instructionsl strategies
recommended for use as intervention.

Additional information added to the Handbook during the lost year included:

(6) A description of the prerequisites for use of the decision-rules.

(7} A description of methods of collecting and charting rate, adjusted rate, duration
ond latency data.

(8) Rules for use with latency and duration programs.

Subjects who had completed training, and were still porticipating in the project,
received the information in points 6-8 as part of the Handbook.

Type of Training

Subjects at sites 2 through 4 were trained according to different models. Site 2
subjects were trained in the use of the experimental decision-rules as part of a
summer workshop conducted by CITPD. Participants gttended didactic sessions and
worked with pupils in supervised practica. The workshops were conducted for a total
of 14 days over a 3 week period, usually lasting from 8 a.m. - 5 p.m. daily.
Participonts received university credit upon satisfactory completion of the worksnops.
All participants of the workshop attended o one-hour session in the application of the
decision-rules with percent correct data, which included directions for applying the
rules ond drawing !ines-of-progress for sample data. Subjects of the IH project
attended two additional sessions, offered a total of four times, which included more
detailed information on the application of the rules and the instructional strategies.
Those sessions uswally included opportunities for practice of the procedures (see the
Site 2 Report for a complete description).

Site 3 subjects were trained in the uvse of the decision-rules in a small group
training model, although subjecis who missed one of the two sessions were trained in
iEivighi or small group "moke-up" sessions (see the Site 3 Report for a complete
description). Subjects at Site 3 were trained in two one-hour sessions, conducted ofter
their pupils had lefi school for the day, during the Fall of 1979. Subjects practiced
applying the ruies for one, two or three practice examples only.

Site 4 subjects were trained in the use of the decision-rules in a individualized
training model. These subjects met individually with @ member of the research staff,
who directed training toward specific example of programs within the subjects’
classroom. Training sessions were scheduled at the subjects' convenience. Four or
five thirt y-minute troining sessions were usudlly held with ouzh subject.

No direct training was provided for subjects at Site 1. Each of those subjects
was simply sent a copy of the Handbook.
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Length of Training

The length of training time varied from site to site (Table 16). The amount of
time spent on any one topic also varied. Subjects from Site 3 spent only o few minutes
discussing methods for collecting and charting data, since those subjects indicated that
those topics were familiar to them; subjects from Site 4 spent up to |% hours on the
same topics. The training time for Site 2 shows the time spent in sessions conducted
by the I4 project, although approximately 15 hours were also spent during the
:‘vaork)shop covering related oreas {e.g., conducting programs, collecting and charting

ta .

Table 15
LENGTH OF TRAINING

Site Training Model Training Time in Hours/Subject
Site | MHondbook Only (M=27) 0
Site 2 Large Group (N=31) 3.75 (N=14)

4.0 (N=I7D
Site 3 Smatl Group (N=11) 2.0
Site 4 Individualized {N=12) 2.5 (1.92-3.38)

Follow-up

Information on the genercl application of the decision-rules and associated
procedures was avaijlable to subjects of Sites 2, 3 and 4 following training. Those
subjects were able to request follow-up when they completed the Presentation
Response Questionnaire. The requested information was provided through individual
meetings between project staff and the subject, or through telephone conversations.
Follow-up infarmation on the opplication of the procedures to specific programs was
also available to all subjects who ogreed to odopt the decision-rules with their pupils
for a triat period. Follow-up information was available on request provided by Mr.
Carl Binder to Site | subjects. Information was provided either via written
communication, personal visits, telephone conversations or some combination of
methods.

Data Collection

Data collection procedures were designed to provide information relating to the
adoption of the decision-rule procedures by the subjects, the inpact of the procedures
on pupil performence and an estimate of their cost-effectiveness. Information
relating to the adoption of procedures by subjects was collected through a series of
questionnaires. Data on the impact of the procedures on pupil performance was
provided by subjects who contributed pupil performance data and through subjects’
evaluation of the procedures on questionnaires. Cost-effectiveness data were
estimaied by project staff for troining and follow-up, and subsequently related Yo
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averoll impact. Each af the dato collection procedures are described in the fallowing
sections,

Questionnai.es

Questionnaires ore clearly limited as o method of data collection. The major
limitations are imposed by tne type, construction, and sequencing of items on the
Questionnaire, by the return rote, by the reliability of the data so collected, ond by
the subjective nature of any ratings provided by the subject. In order ta minimize
errors caused through the construction of questionnaires, field-testing procedures were
used for the Background Questionnaire. However, since subsequent questionnaires
were designed ta follow fraining, ond since field-testing populations ond project time
were limited, the other quesiionnaires were nat field tested prior to their use with the
total subject sample. In order to improve the return rate, subjects were prompted by
telephane or mail to return questionnaires. The reliability of the information provided
by teachers was not checked by project staff. In general, o standard S point Likert
scale was used on items requiring subject ratings. The questionnaires were
odministered in the sequence described below. Subjects were free to not answer ony
item or questionnaire, and free ta withdraw from the study at any time without
penalty of any kind.

Background Questionnaire. [tems on this Questionnaire concerned information
about the pL)ils served by the subject, the assistonce available to the subject, the
educational background, instructional pracedures and evaluation methods generally
utilized by the subject.

A draft of the background questionnaires was prepared during the fourth project
year ond was field tested to determine if the questions were understandable,
answerakle, and resulted the information desired. The test population consisted of
heod teachers at the Experimental Education Unit of the University of Washington who
volunteered to assist the project. Fifth year activities were not planned at this site,
so that the participatior of the teachers in the field test would not compromise othey
research activities. A third and finagl draft of the questionnaire was prepared in April
1979 incorporating revisions based on the results of twelve test subjects. A copy of
the Bockground Questionnaire is included in Appendix 1.

Backgrourd Questionnaires, along with the cousent form and introductory letter,
were distributed to afl potential subjects. For 3 of the 4 sites, that material was given
directly to potential subjects by research staff members. Materinls were mailed to
Site | subjects.

Presentation Response Questionnaire. With the Presentation Response
Questionnaire subjects provided an evaluation of the training and were able ta request
follow-up information ¢n specific topics. There were two major parts of the
Questionnaire (Appendix [} "clarity of information presented", and “attitude toward
the procedures”. Both sections utilized o stondard Likert scale ond provided space for
written comments. Minor changes were inade in the quesiionnaire for some sites to
reflect the content of training provided. The Presenterion Response Questionnaire
was administered to af) subjects (except Site I) following the conclusion of training.

Hondbook Questionnaire. The subjects' responses to the Handbook Questionnaire
(Appendix 1) provided feedbock on the clarity of information presented in the
Handbook of Experimental Procedures. Subjects were asked to respond to questions on
nine specific content areas of the Hondbook, and to make any comments or suggestions
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. regording the Handbook in general. The questionncire was mailed or given to subjects
who had received a copy of the _Endbook Usually two weeks elapsed between the
distribution of the Hondbook and the distribution of the Guestionnaire.

Trial Period Guestionnaire. Following the initial consent for participation, the
Trial Period Questionnaire (Appendix 1) was the most important questionnaire as far as
determining the willingness of the subjects to utilize the experimental procedures.
Subjects who agreed to utilize the experimental procedures in the classroom providad
information on the number of pupils and programs to which procedures would be
applied oand their estimation of odministrative support. They were also given the
opportunity to request follow-up assistance. For subjects who did not agree to
continve their participation, several items requested the reasons for their decision.
This questionnaire was distributed to subjects along with the Handbook Guestionnaire.

Procedures Questionnaire. This guestionnaire (Appendix |) was designed to
provide information about the impact of the experimental procedures. There were
five parts to the Questionnaire: pupils served by the subject; usefulness of the
Handbool; general attitude toward the procedures; impact of the procedures; and
decisions as to further participation and utilization of the experimental procedures.
Changes in the subjects' attitudes about the procedures ond the Hondbook, for
example, may be determined through comparison with their responses to similar items
on the Presentation Response and Handbook Questionnaires. The Procedures
Questionnaire was odministered to subjects who agreed to continue project
participation by utilizating the experimental procedures in their instructional
orogramming. Subjects received the Procedures Questionnaire at the conclusion of the

. trial period described in the Trial Period Questionnaire or gofter six weeks, whichever
came first. Subjects who selected longer Trial Periods, or who decided to continue
project participation, then received a second Procedures Guestionnaire after ancther
six week period. Unfortunately, the conclusion of the project year prevented the
distribution of additional Procedures Questionnaires, which could have been useful for
monitoring continued changes ii. attitude and impact over time.

Pupil Performance Data

Subjects who odopted the decision-rule procedures were asked to provide copies
of pupil performonce data. |f provided by subjects, data for each pupil and each
program were onalyzed to yield the following information:

(1)  The type of data collected by the subject.

(2) The total number of calendar and data days included.

(3) Whether or not the subject applied the procedures appropriately.

{4) The number and types of curricular changes made.

(5) The number and types of instructional strategy changes made.

() The number of changes which were in accord with the rules and the number that
were not in accord with the rules.

(7) The effect of the strategy changes on pupil performance for the first five days
following an intervention (immediate increase or decrease in corrects or errors,
ond chonges in direction or magnitude of trend).

The reliability of the data collected on pupil performance by teachers was not checked
by project staff.
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. Cast Data

Cost data were estimated for training ond for follow-up. In order ta provide a
basis for estimation, personnel costs were established according ta the following
salaries:

(1) A twelve month salary for a trainer was estimated to be $17,000, based on a
sakary structure provided by the University of Washington. An averoge 8 hour
cslg.yag.or on average of 20 days per month was used to calculate the hourly rate of

{2) Based on information provided by the Seattle Public Schools, on average special
education teachers' salary was estimated at $18,754 for on 182 day contract,
with the hourly rate calculated at $12.88.

(3) Cost of the Handbook on Experimental Procedures was calculated as $5.54 each,
based on duplication costs only. cost of odditional material provided ta the
subjects on collecting and charting data (@ $.70), seconds/decimal conversion
finders (@ $.12), and practice sheets for the application of the decision-rules (@
$.40) were calculated separately since tiwse materials were not originally

lanned for inclusion i the Handbook.

(4) Tatal trainer ond teacher costs were based on the length of training time ond the
hourly rate estimated for salaries.

Fallow-up Costs. Costs for three different types of follow-up pravided by
praoject staff were calculated separately. Cast estimation for fallow-up provided
through telephone conversations included preparation time for the trainer, and trainer
plus teacher salary costs for length of the conversation [(preparation time for trainer x

. hourly rate) + {length of call x trainer hourly rate) + {length of call x t2acher hourly
rate)]. Cast estimation for follow-up provided through personal visits included
preparation time for the trairer, trainer and teacner salary costs for the length of the
meeting, ond the cost of ony materials consumed during the fallow-up [{preparation
time by trainer x hourly rate) + {length of meeting x trainer hourly rate # number of
subjects) + (length of meeting x teacher hourly rate x number of subjects) + material
costl. Cost estimation for follow-up provided through written communication
included preparation time for the trainer, typing cost, ond materials cost,
[{preparation time x trainer hourly rate) + (na. of pages typed x $.50) + materials].

Data Summarization

Information collected on the questionnaires was entered inta o computer for
summarization. Information frorn each item and each subject was coded igdividually.
Data were entered via SOS' and summarized through the System 1022 computer
programs. Reliability checks of a randomly selected 10% of the subjects were made ta
determine reliability of data entry. Errors in data entry were found on Background
Questionnaire data, so each entry was rechecked. A second check on Background
Questionnaire data indicated {00% reliability. Reliability checks for the remaining
Questionnaires also showed 100% accuracy.

lThe software SOS program utilized was prepared by the Brookings Institution
Caomputer Center (Version 23).

. 21'11e software SYSTEM 1022 (Version 113) utilized is copyrighted by The Software
House, |10S Massachusetts Avenue, Cambridge, MA., 1979.
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RESULTS
Evaluation of Training

Subjects were asked to rate the clarity of training on a Likert scale from
"confusing® (1) ta "very clear" (5). All subjects wno completed training responded.
Mean ratings acrass sites are shown in Table 16, Subjects who received individualized
training from Site 4 generally rated qll areas as clearer in presentation than subjects
fram either the small or large group training sessions. Subjects with previous training
in Precision Teaching (N=21) rated the training as less clear than did subjects without
a Precision Teaching background (N=33). The overall rating was 4.3 for the first group
and 4.5 for the second group. Therapists (N=!3) rated each individual Presentation
topic as less clear than did teachers (N=38), although the averall rating was higher (4.6
for the therupists and 4.5 for the teachers).



Teble 16
SUBJECTS' RATINGS OF CLARITY OF TRAINING*

Presentation Topic Site 2 (Large Group) Site 3 (Smoll Group) Site 4 (Individualized) All Subjects
General purpose of 4.3 (N=30) 4.5 (N=11) 5.0 (M=12) 4.5 (N=53)
decision-rule procedures

Establishing instructional 4.3 (N=31) 3.9 (N=11) 4.7 (N=9) 4.5 (N=51)
formats

Collect datc 4.5 (N=23) 4.2 (N=11) 4.5 (N=12) 4.5 (N=46)
Chart data 4.5 (N=14) 4.6 (N=11) 4.7 (N=12) 4.6 (N=37)
Droaw lines-of-progress 4.6 (N:=31) 4.0 (N=I1) 5.0 (N=12) 4.6 (N=54) &
Use decisian-rules 4.4 (N=31) 4.4 (N=11) 4.9 (N=12) 4.5 (N=54)
Remediation strategies 4.2 (N=31) 3.9 (N=I1) 4.8 (N=12) 4.3 (N=54)
Overall 4.5 (N=30) 4.1 (N=1) 4.8 (N=12) &S N=53)
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Attitude Following Training

Subjects were asked to rate a series of items in order to determine their attitude
toward the experimental procedures following training. Subjects rated their general
attitude toward the procedures on a five-point Likert scale from " 1" (very unfavoroble)
to "5 (very favorable). Subjects who received individualized training provided more
favorable ratings than subjects from other sites, but all mean ratings were above 4.2,
and the overall mean was 4.38 (Table 17). No subject rated their general attitude as
less thon "3". Subjects rated their opinion as to usefulness of the procedures in
general on a five-point scale from | (not at all useful) to 5 (very useful). The subjects
from Site 2, the karge group, rated the usefulness higher than ony other site (4.6), but
alt groups were similar (Table 7). No individual subject rated usefulness less than "3".

Subjects were also asked to rate the opplicability of the procedures to their
teaching situation ("1"= not at ol applicable; "5"= very applicable). The mean ratings
on applicability to their own situation were lower in many areas than the mean ratings
for general usefulness (T=ble 17). Subjects from Site 2 (Large Group training) rated
the procedures generally more applicable in their settings thon did teachers from the
other two sites. Several subjects rated the applicability of conducting daily
instructional programs according to a consistent plan in their situations as "2". One
person rated the opplicability of charting data as 1", while oll other individual subject
rani<ings were "3" or above.

The meon ratings of the therapists were lower in all areas thon these of the
teachers. Therapists felt that conducting instructionol programs on a daily basis was
less apolicable to their situation (therapist's mean rating was 3.6, teacher's mean
rating w~as 4.6). Two of the lowest mean ratings shown in Table 17 are for the
opplicability of conducting instructional progroms. |f therapist's scores are seporated
from those of the teachers, however, Site 2 teacher's mean rating is 4.5, Site 3
teacher's rating is 4.7, and Site 4, where there were no therapists, remains at 4.8.

Teachers who reported previous training in Precision Teaching generally rated
both their general attitude, the usefulness, ond the applicability of the procedures
higher than did subjects without such training. The mean roating of general attitude of
subjects with Precision Teaching training (N=2) was 4.48, as compared with a mean of
4.18 for the "no precision tecching™ subjects (N=33). This difference in mean ratings
held true for oll areas except charting. Subjects with Precision Teaching training
rated charting as less applicable in their situation (4.23) than did subjects without
Precision Teaching (4.48),

Subjects with assistance in their classrooms (N=45) found the procedures more

useful and applicable to their situations than did teachers who did not have any
assistance (N=8).
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Table 17
ATTITUDE TOWARD PROCEDURES FOLLOWING TRAINING

Presentation Topic Site 2 {Large Group) Site 3 (Smalt Group) Site 4 (Indiv.dualized) All Sublects

General oﬂi‘ude toward 4.4 (N231) 4.2 (N=10) 4.6 (N=12) 4.38 (N=53)
procedures

Generat usefyiness of 4.6 (N:=31) 4.5 (N=I1) 4.5 (N=12) 4.56 (N=54)
procedures

App!icabilyy to their
sitvation
Overatl 4.4 (N=31) 4.1 (N=11) 4.3 (N=12) 4.33 (N=54)
Conauct instructional 4.2 (N=30) 4.1 (N=11) 4.8 (N=12) 4.32 (N=53)
programs
Collect performance 4.5 (N=31) 4.5 (N=11) 4.8 (N=2) 4,57 (N=5%;
data w

o0

Chart data 4.5 (N=31) 4.4 (N=11) 4.5 (N=12) 4.46 (N=54)
Use decision-rules 4.5 (N=31) 4.2 (N=11) 4.8 (N=12) 4.54 (N=54)
Use remedial strategies 4.6 (N=31) 4.2 (N=11) 4.8 (N=12) 4.55 (N=54)
Ircmked on a five-point Likert scale, "1"= very unfavorable to "5"= very favorable

2rcmked on a five-point Likert scale, "1"= very useful to "5"= not at all useful

3ronked on a five-point Likert scale, "1"= not at all applicable to "S"= very applicable.
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Cost of Training

Subjects who received no training other than receipt of the Handbod pressnted
the lowest training costs ($6.64/subject). Among subjects who received direct t-aining
in use of the decision-rules, the subjects trained in a small group of nine at Site 3 had
the lowest per subject cost, at $35.15 per subject. This difference was probably due to
the difference in length of training time between those subjects and subjects at other
sites, although the trainer-subject ratio is also Important (e.g., the cost for a subjeci
frained individually at Site 4 for 1.92 hours was $54.66). (See Table 18.)



Tn:.ls

TRAINING COSTS*
Cost Ifem Site 1 Site 2 Site 3 Site &
Training ratio none 1:17 I:14 1:9 (A A Isfy % I:2
Training time in hours none 4.0 3.75 2.0 2.75 2.34 2.67
Trainer cost per none S 3.64 S 3.92 S 2.69 S 24,34 $ 8.15 $ 14.02
subject @ $8.85/hr
Subject salary for nne $ 51.52 $48.30  $25.76 $34.65  $30.14  $34.39
training @ $12.88/hr
per subject
Handbook & training $ 6.89 S 6.99 § 6.99 § 6.75 $ 8.10 $ 8.10 S 8.10
mater ials
Cost Per Subject $ 6.89 & €.15  $59.21  §35.15 $67.95 $46.39  $63.16
No. subjects trainad 27 17 14 (1 é b 2
Total trairer cost none $ é1.88 $ 54.88 $ 29.59 $142.26 $ 32.60 $ 28.04
Total subject salary none $ 875.84 $676.20 $283.36 $207.90 $120.56 $ 68.78
Total materials £186.03 $ 118.83 $ 97.86 $ 74.25 $ 48.60 $ 32.40 $16.20
Totol per training ratio $186.03  $1056.55 428 94 $386.45 $198.76  $172.27  $126.%2
*excluding travel costs
**median per subject
53 4
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Follow-Up After Training

Follow-up was provided to subjects following training {(or following receipt of
Handbaok) at their request. Twenty-six of the 8| subjects {32%) completing training
requested follow-up information: 4 of 27 (15%) at Site | (Handbook Only); IS of 31
(58%) of Site 2 (Large Group); 2 of 11 (18%) of Site 3 (Smali Group); and 2 of 12 (17%}
of Site 4 (individualized).

Follow-wp for four subjects of Site | included seven telephone calls. Cost of
these calls {excluding long distance charges) was $40.64. Follow-up to eighteen
subjects of Site 2 included seven short, individual meetings following training sessions
and twelve telephone calls. Cast of these follow—upsrasxcluding long distance and
mileage charges) was $61.30. Follow-up to two subjects qt Site 3 included two
persanal visits, at a cost of $514.34. Three phone calls to one subject and a visit to
another subject at Site 4 were provided, at a cost of $6.14 {(excluding mileage).

Evaluation of Handbook

Fifty of the 81 subjects returned the "Handbook Questionnaire” (62%), 63% of
Site | subjects, 45% of Site 2 subjects, 73% from Site 3 and 92% from Site 4. Subjects
rated the content of the Handbook of Experimental Procedures on a scale from "|"
{Confusing) to 5" (Very Clear). As a group, the subjects tended to rate the text
descriptions of the stages of learning and the instructional strategies related to them
as more under standable than the decision-rules ond the technical information on their
application (Table 19). Subjects from the small group training rated the Handbook
higher overall than subjects at other sites.

Therapists (N=5) spent a median of 2 hours reviewing the Handbook. o« did
teachers (N=44), and the mean median rating for the two groups was about the same
(4.4 ond 4.36, respectively). Subjects with a background in Precision Teaching rated
the Handbook @s less clear (4.27, N=32} than did subjects without such training (4.58,
N=18), although those with training had a higher return rote (74% and 40%,
respectively). Subjec's who rated the procedures as most applicable (5) in their
situation were more ! “ly to return Handbook Questionnaires (N=17, 71%) and rate the
Handbook highe- {me .1 median rating 4.47) than those who rated the procedures as
less applicable (N=16, retum rate 53% and mean median rating of 4.38). Similorly,
those who reported a very favorable attitude toward tie procedures were more likely
to retum the Handbook Questionnaire (N=16, 70% return) and rate the Handbook as
clear {mean median rating of 4.5 than those whose reported ctti‘ude was less
favorable (N=17, return rate 53%, mean median rating of 4.35).
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EVALUATION OF THE HANDBOOK OF EXPERIMENTAL PROCEDURES*

Content Site | Site 2 Site 3 Site &4 All Subjects
Hondbook Only Large Group Small Group Individualized
How to use 4,29 4.38 4.75 3.82 4,29
decision-rules N=17 N=13 N=8 N=I | N=z49
Rules for Rate & 3.67 4.29 4.29 3.64 3.94
Quick Reference for N=I5 N=14 N=7 N=1I1| N=47
Use of Rules
Rules for % Correct 3.0 4,29 4,71 -- 3.97
Quick Reference for N=10 Mz 14 N=7 N=3!
Use of Rules
Quick References for 4.5 436 4.63 4.27 4.48
Intervention Strategies N=17 N=t4 N=8 N=11 N=50
Technical information 347 0,07 4.38 3.8 3.86
for application (draw- N=17 N=14 N-8 N=10 N=49

ing lines-of-progress
determining variability,

etc.)
Text: Instructional 4.65 4,57 4, 4,18 4.5
Formats N=t7 N=14 N=8 N=11 N=50
Text: Acquisition 4.12 4.%, 4.63 4.18 4,34
N=17 N= 14 N=8 N=11 N=50
Text: Fluency- 4.47 4.29 4.71 4.18 4.39
Building N=17 N=14 N=7 N=11 N=49
Text: Compliance 4.38 4.5 4.75 4.45 4.49
N= I 6 N= |£|' N:B N= l I N:"9
Mean Median Rating 4.29 4.5 4.63 4.18 4.38
Time Spent Reviewing 2.75 hrs 2.5 hrs 1.75 hrs 2.00 brs 2.00 hrs
@ Median & Ronge 1-10 hrs .25-8 hrs 5-3 hrs .25~10 hrs 25«10 hrs
ERIC . . : a7
ammsmm *All items were rated on a Likert Scale from 1 {Confusing) to 5 (Very Clear) J

—
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Adoption of Decision-Rules

The retum rate for the "Trial Period Questionnaire” was 75% (6! of 8! returned),
with 3% from Site |, 52% from Site 2, and 100% from both Sites 3 and 4 returning
this questionnaire. Of these 61 subjects, &4 (72%) agreed to adopt the decision-rules
for a trial Period.

The seventeen subjects who returned the questionnaire and decided not to adopt
the procedures gave various reasons for their decisions.

(1)  Nine subjects reported that they thought the procedures would take too mwch
time. These subjects reported ion the Background Questionnaire) spending an
average of 2 hours per week planning. Subjects who agreed to odopt the
procedures, on the other hand, spent a mean of 4.6 hours per week planning. Two
of these "no" subjects had no help during the week, and one subject had 6 hours
of assistance per week. The five other "o" subjects had about the same amount
of help per week (41 hours) as did the "yes" subjects who reported having
assistance.

(2) One subject reported that the procedures were not applicable to her severely and
profoundly handicapped pupils since ™igh response frequencies" were required
for their implementation, and her pupils were not capable of such high rates
(misinterpretation of procedures).

(3) Three subjects reported that the procedure: were not compotible with their
curricula.

(4) One subject rerorted that the procedures were not compatible with the type of
instruction provided in his/her class. This subject conducted programs once per
week.

(5 One subject, who also reported insufficient time to use the procedures, said that
he/she was unclear how to apply the procedures, although this subject rated all
areas as either clear or very clear following training, and did not request any
follow-up.

() Three subjects gave personal reasons (i.e., unemployed) as reasons for not using
the procedures.

The seventeen "no™ subjects included ten teachers, | administrator and six therapists,
while three therapists and 4| teachers ogreed to use the procedures. Sixty-eight
percent of the "yes" subjects and 76% of the "no" subjects reported that other teachers
in their school were using the decision-rules, while 87% of the "yes" subjects and 76%
of the "no" subjects reported that their administration supported the use of the
decision-rules (Table 20). A comparison of the two groups of subjects on a number of
other variables is shown in Table 20.

d0
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Toble 20

COMPARISON OF SUBJECTS AGREEING TO ADOPT PROCEDURES

Variable

VS. SUBJECTS NOT AGREEING

Agree To Use (N=44)

Not Agree to Use (N=17)

Av. Closs SizeI

Subjects with assistance
Mean hours per wee'

Teaching experience
Precision Teaching truining

Conduct instruction gt least
once per day

Provide at least 10 response
opportunities

Collect data on ot least
85% of programs

Collect dato every time
progrom run

Use rote dato
ronked #1 dato type

Use percent carrect data
ronked #| dato type

Graph pupil data
Mean Planning time

Mean ranking of training

Mean ranking of generai attitude

Mean ranking of usefulness
af procedures

Mean ronking af opplicability
af procedures

7.46 pupils

921%
41 hours

3 years

36% of subjects
80% of subjects
39% of subjects
82% of subjects

64% of subjects

73% of subjects
41% of subjects

68% of subjects
43% of subjects

61% of subjects

4.6 hours per week

4.52
4.35

4.35

.44

8.88 pupils

76%
38 hours

4.9 years
41% of subjects

45% of subjects
24% of subjects
41% of subjects

18% of subjects

39% of subjects
18% of subjects

7% of subjects
19% of subjects

41% of subjects

3.00 hours per weel

4.5
4.18

4.6

38

. IE.m::luding those with classes over 20 pupils per doy (7 teachers in “yes" column).
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Actual Adoption of Procedures

Of the 44 subjects who ogreed to use the procedures, 3| reported on the use of
those procedures. The other thirteen subjects either failed to use the procedures or
failed to re{)ort on their use. A comparison of those subjects who actuaully used the
procedures (N=31) ond those subjects who did not use the procedures (N=50) is shown in
Table 2. The subjects who did not use the procedures included qll subjecis who
completed training, including both those who did not return a Trial Period
Questionnaire (N=20), those who returned a questionnaire but decided not to use the
procedures (N=17), ond those who agreed to use the procedures, but either did not do
so, or did not report on their use (N=13),

Subjects trained individually (Site 4) showed the highest percentage of odoption,
while subjects trained in the large group (Site 2) had the lowest rate (Table 22).
However, the single most important variable in odoption may be previous training in
Precision Teaching, and only 19% of the subjects from Site 2 reported such training.

60




. Table 21

COMPARISON OF SUBJECTS USING DECISION—RULESI AND

SUBJECTS NOT USING DECISION-RULES?
Variable Used Decision Rules Did Not Use
(N231) (N=50)
Pupils
Toto! pupils served 343 1234
% learning disabled 3% of pupils 3% of pupils
% mildly handicopped 10% 8%
% moderotely handicopped 16% 24%
% severely handicopped 41% 27%
% profoundly handicopped 17% 24%
% other 12% 10%
% moderote + severe + profound 4% %%
Assistonce
subjects with help 93% of subjects 82% of subjects
. overage hours per week 49.4 hours 53 hours
ronge 8-122 hours 4-476 hours
Experience
subjects with experience 97% of subjects 98% of subjects
years of teaching 6.03 years 5.57 years
ronge 1-22 years 1-28 years
speciol educotion years 5.53 years 4.52 years
% of subjects with P’recision
Teaching troining 65% of subjects 40% of subjects

Profession

teachers
theropists
{administrotors)

IStttjects who agreed to use pracedures ond reported on their use (N=31),

97% of subjects
3%
0%

2Includes subjects who did not return questionnoire (N=20),
subjects who did not agree to use procedures (N=17) and
subjects who agreed to use but did not use or report on use (N=13).

68% of subjects
26%
5%
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Used Decision Rules Did Not Use
(N=31) (14=50)

. Type of Instruction

Mean Percentage of Instructioncl
Time

in requestiiy individuol pupil

responses in I:| settings 46% of instruction 53% of instruction

in requeasting ‘rwividuol pupi,

responses ot naturol occosions

29% of instruction 22% of instruction

in requesting individual pupil

responses in group settings 27% of instruction 18% of instruction

in requesting unison responding

in group settings 3% of instruction 5% of instruction

Type of Instruction Used Most Often

Percentage of subjects who spend more
than 50% of time:

in || settings

ot naturol occasions
in group settings

in unison responding

Subjects who mix types of instruction

Frequency of Instruction

48% of subjects
19% of subjects
13% of subjects
0% of subjects

19% of subjects

54% of subjects
18% of subjects
1% of subjects
2% of subjects

I1% of subjects

natural occosions, doily 3% of subjects 4% of subjects
twice 0 day 13% 14%
daily 68% 42%
four per week 6% 4%
thiee per week £% 16%
two per week 3% 12%
one per week 0% 9%
Number of Pupil Response Opportunities During Instruction
1-5 triols 29% of subjects 25% of subjects
5- 9 tricls 10% 21%
10-15 triols 42% 32%
16-20 triols 13% 5%
20+ triols 6% 7%
10 or more 61% 44%



Planning

mean hours per week
ronge

Percentage of Programs Cotlect Data

95.100% of programs
85-94%

75-84%

less than 75%

Frequency of Collection Per Program

each time conduct program
almost every time
less

Data Collection During Program

every {rial
all trials in time period
first and/or last trial only

Type of Data Collected*

count of behaviors
count of trials
levels of assistance
accuracy (% correct)
rate

other time data
miscelicneous

4.06 hours
1-10 hours

52% of subjects
23%

6%

19%

58% of subjects
35%
6%

35% of subjects
13%
16%

55% of subjects
32%
45%
71%
7%
65%
0%

*Subjects commonly collect more than one type of datn,

Type of Data Most Often Used

count of behaviors
count of trials

levels of assistance
accuracy (% correct)
rate

other time data

Graph Data

13% of subjects
10%
3%
42%
42%
0%

68% of subjects
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4.18 hours
=20 hours

42% of subjects
21%

9%
28%

39% of subjects
37%
23%

52% of subjects
37%
7%

58% of subjects
47%
60%
61%
63%
47%
4%

25% ot subjects
7%
7%

35%

23%
0%

40% of subjects




. Rules Available
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when to stcp ahead-~  all programs 58% of subjects 47% of subjects
some programs 42% 44%
when pupil met aim-- all programs 71% 46%
some programs 16% 42%
when to step bock—- all programs 30% 33%
some programs 30% 3%
when ta change strategies--all programs 6% 18%
some programs 47% 26%
what strategies to change—all programs 10% 14%
some programs 29% 30%
subjects with some rules 100% 9%
subjects with all rules 35% 37%
Rating of Training N=23 N=3I
. Cverall 4.52 4.47
general purpose of precedures h.7 4.3
data collection 4,5 4.3
charting data 4.7 4.5
draw lines-of-progress 4.65 §.52
use decision-rules 4,65 4.39
Attitude Following Training N=23 N=3{
general attitude toward procedures 4.57 .23
usefuiness of procedures 4.61 4.52
applicability to their situation
overall 4,52 §.19
conduct instructional programs 4.74 4.0
collect performance data 4.83 4.39
chart performance data 4.83 4.19
use decision rules 4.78 4.36
strategies 4.74 4.42
Request Help Foliowing Training 52% of subjects 68% of subjects
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. M N=3} N=5C
administrative support use of 26% of subjects 40% of subjects
procedures
other teachers use procedures 90% of subjects 53% of subjects
Rating of Handbook N=30 N=20
how to apply rules 4.2 4.5
rules 4.0 3.8
quick reference guides 4.5 4.5
technical content 3.7 4.1
establish instructional format 4.5 4.6
acquisition strategies 4.3 4.5
fluency-building strategies 4.4 4.5
strategies for compliance 4.7 4.3
median roting 4.4 4.35
time spent reviewing 2.86 hours 2.5 hours

8 :
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@ Table 22

RATE OF ADOPTION OF PROCEDURES BY TRAINING MODEL

Handbook Only Large Group Small Group Individualized

Subjects trained N=27 N=31 N=11 N=12
Subjects with previous

Precision Teaching

Training 78% 19% 82% 7%
Rate of retuen’ 671% 58% 100% 100%
Agreed ta yse

procedures 56% 35% 55% 190%
Actually useg

procedures 0% [Mad 55% 922%
Continue to 3

use procedures 87% 100% 83% 100%

‘eturn rate of "Trial Periad Questionr sire", in which the subjects reported their decision to
opt or not adopt the procedures. Subjects wha didr * return the gquestionnaire are classified

as "not adopting”

2lncludes only those subjects wha reported an use af the procedures. Calculated from the tatal
subjects trained.

3Thmse subjects wha reported that they planned an cantinuing ta use the procedures following
the conclusion of the project. Calzulated from those subjects who acutally used the procedures.
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Application af Decision Rules

The thirty-one subjects wha reported on the use of the decision-rules applied the
procedures in a tatal of 227 instructional programs with 82 pupils over G tatal af 391
weeks (Table 23). The age range af these pupils was 1-22, with the majority between
3-23. Most applied the procedures with a few af their pupils, although some applied
decision-rules ta ot least one program for each pupil in their classroum. The highest
proportion af pupils affacted by the decision-rules were those taught by Site 2
teachers, who were trained in the laige group (Table 23), while teachers wha were
trained individually applied the procedures ta the fewest numbers of pupils.

Table 23
APPLICATION OF PROCEDURES

Handbook  Large Grouo Srnall Group Individualized
Training Training Training
Subjects using
decision-rules 8 6 6 11
Total pupils served 52 71 47 133
Pupils affected by 13 30 17 22
ision-rules 25% 42% 36% 17%
Programs 49 25 52 31
Total weeks 69 118 107 97
Mean per subject 8.6 19.6 17.8 8.8

Subjects reparted on the use aof rate date in 72 programs, the use af adjusted rate data
in 44 programs, the use of percent correct data in 42 programs, the use aof duration per
trial data in 30 programs, t':e use af duration per session in three programs and the use
af latency data in six programs. Data types for the other thirty programs were not
pravided. Prior ta training, thirteen af the thirty-one subjects (42%) stated that they
most aften used percent correCt data. Of these, twa collected percent correct data
exclusively for the trial programs, eight callected time.-based data only, and three
collected a mixture of dta types. Before training, eleven af the subjects (35%) stated
that they mast aften used rate wata, and these subjects applied the decision-rules in
programs in which they callected time-based data. Six subjects reported that they
preferred ta use either a count af behaviors or a count af trials data type, but, durii.g
the frial period, they applied the decision-rules primarily in programs in which time-
based data were callected.

The majority af subjects applied the minimum 'celeration procedure far use of
the decision-rules (Table 24), although six subjects from Sites | and 2 wha were taught
both procedures alsa used the draw patterns procedure.

Tatal

31
303

82
27%

227

391
12.6




53

Table 24
APPLICATION OF DECISION-RULE PROCEDURES

Procedure Number of Subjects Using

Minimum 'celeration procedure for time-based
data applied to time-based data yA

Minimum ‘'celeration procedure for time-based
data applied %o percent correct data 3=

Draw patterns procedure for time-based
data applied to time-based data 3

Draw patterns procedure for percent-correct
data applied to percent correct data 3%

*One subject tried both procedures

Use of Handbook

Eleven subjzcts rated the Handbook as less clear during application of the
procedures than prior to application, five subjects rated the Handbook higher during
application, and thirteen subjects rated no change. The mean median rating of the
Handbook prior to application was 4.48 and during application (on the first procedures
Questionnaire) was 4.23 (Table 25). However, since the questionnaires differed, a
comparison is not too useful, although the same scale was vrad. The questions on the
"Procedures Questionnaire" asked subjects to rate individual parts of the technical
information section separately, ailthough these topics had heen grouped under one
heading on the “Handbook Questionnaire”., This change was made in order to
determine which areas of the Handbook needed major revisions.
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SUBJECTS' RATINGS* OF THE HANDBOOK DURING APPLICATION OF PROCEDURES

Content First Report Second Report Third Rgport Fourth Report
N= Nz|
How ta use decision-ruies 4.48 4.0 4.6 5
N=29 N=I1
Decision Rules and Quick- 4.58 4.64 4.8 4
References Guides N=29 N=1|
Technical Information
Drawing Lines of Progress 3.7 4.09 4.4 5
N=30 N=f1
Determining Percent Correct 3.2 3.6 5
N=10
Detarmining Performance 3.31 3.73 3.6 5
variability N=2% N-It
Sharp Deceleration in 3.62 4,2 4.2 5
corrects MN=29 N=10
Text: Instructionol 4.3 4.18 4.2 4
formats MN=30 N=11
Text: Acquisition 4.17 4.0 4.0 4
N-29 N=I1
Text: Fluency-Building 4.07 4.0 4.4 4
N-30 N=11
Text: Compli-nce 4.47 4.46 4.8 4
N=30 N=| |
Mean Median Rating 4,23 4.18 4.2 4.5
N=30 N=11

*Rated on a likert scaie of i {unclear) ta 5 {very clear)
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Attitude Toward the Procedures

The attitude of the subjects toward the use of the decision-rules and the
associated procedures was ‘ower during application than prior to application (Table
26), Subjects rated their attitude toward the collection of performance data as most
favorable, and toward drawing lines of progress as most unfavorable overall. The
subjects who reported more thon once (N=! 1) generally increased their attituce rating.




Table 26
SUBJECTS' RATINGS* OF THEIR ATTITUDE DURING APPLICATION OF PROCEDURES

Prior to
Application During Application
Attitude Area First Report Second Report Third Report Fourth Report
N=t1 N=5 N=1
Using procedures vhen 4.72 4.14 4.45 4.6 5
programs ore established N-=29
Collecting direct 4.81 4,73 4,55 5.0 5
performance data N=30
Chart ing per formance data 4.86 4.43 4.36 5.0 4
N=30
Drawing minimum - 4.28 4.45 5.0 4
‘celeration lines N=30
Drawing lines-of-progress _— 3.79 3.91 4.2 4
N=29
Using decision-rules 4.77 4,52 4.36 4.4 5
N=29
Using intervention 4.72 4.48 4.0 4.4 4
strategies N=29
Overall 4,59 4.36 4.09 5.0 5
N=30
*Rated on a Likert scale of | (unfavorable) to 5 (very favorable)
73

72
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Planning Time

Prior to opplication uf the procedures, the thirty-one subjects reported a mean
planning time of 4.06 hours per week (range 1-10 hours per week). During the
application of procedures, the group averaged 2.24 hours per week (range 1-5 hours)
during the first reporting period. Of the thirty-one subjects, one subject reported an
increase of | hour per week in planning time during the cpplication of the procedures,
and three reported no change in planning time. Twenty-six subjects reported a
deceleration in planning time: eight reported decr=ases of one hour per week; five of
two hours per week; five of three hours per week; four of four hours per week, and
four of five hours per week.

Subjects were asked to estimate how their plcniing time during the use of the
procedures compared with planning time prior to use. The subject that reported an
increase also estimated an increase, ond of the three subjects whose planning time
remained the some, one estimated an increase, one @ decrease and one correctly
estima*ed no change. Of the 26 subjects whose planaing time actually decreased, only
three correctly estimated the decrease, while 10 estimated no chonge and 13
estimated an increase.

Eleven subjects filed a second report. The median hours planning for this group
prior to application was 3 hours per week (range 1-10), at the first report it was | hour
(range 0-5 hours) ond, at the second report it was olso one hour per week. Eight
subjects reported no change between the first and second reports, two subjects
increased cne hour each, and one subject's planning time decreased by four hours per
week.

Five subjects reported a third time. TYwe of these subjects reported no change in
their planning time between the second and third reporting period, two subjects each
reported on increase of one hour per week, and one subject reported an increase from
0 hours to two hours per week.
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Impact on Pupil Performance
The impact of the use of decision-rules on pupil performance was determined by
subjects’ estimation af impact, and by onalyses of pupil performance data shared with
the project staff.

Subjects' Estimation af Impact

Twenty subjects, who applied the procedures in programs for 63 pupils, estimated
that the use of the decision-rules accelerated pupil progress (Table 27), while seven
subjects, with 12% of the pupi's, estimated that they made no difference to the
progress of the pupiis. One subject, who appiied the procedures with three pupils
estimated that pupil progress was decelerated. Three subjects, working with six
pupils, estimated that the decision-rules accelerated progress in some cases, but
decelerated progress in athers.

Table 27
SUBJECTS' ESTIMATION OF IMPACT OF PROCEDURES ON PUPIL PROGRESS

Estimation Subjects Pupils
accelerated pupil progress 65% of subjects 77% of pupils
20731 63/82
made no difference ta pupil progress 23% 12%
7131 10/82
decelerated pupil progress I% 4%
173} 3/82
accelerated in some, decelerated
in same 10% 7%
3/31 6/82

Analyses of Pupil Performonce Data

Subjects wha used the procedures were asked ta share pupil performance data
with the project. Nineteen of h = thirty-one subjects shared data for a totui af 51
pupils (62% af those affected by 1 = procedures). Data for a total of 136 programs,
60% of the total, were provided (Tou'e 28). All subjects from Site 3, the small group
training, shared almost all of their dota, while five of the eleven Site 4 subjects, wha
were trained individually, shared little more than haté of their data (Table 28).

The charted data provided by the subjects were analyzed in order ta determine
problems subjects encountered during application of the procedures. The dma
provided by six of the nineteen subjects showed consistent errors in the application of
the decision-rule procedures. These errors were of three major types: (I) failure ta
change when pupil did not meet the rainimum 'celeration line for three consecutive
days; (2) failure ta correctly draw a new minimum 'celeration line after a change was
raade; (3) failure to draw linus-oi-progress. Subjects who made serious errors usually
made qll three typer of errors. Subjects who failed to change usually either charijed
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lote or drew o new minimum ‘celeration line instead of changing o strategy. Most late
chonges, ond o}l coses where new lines were drown, failed to accelerate pupil progress.

Pupil performance dato, including those in vhicn subjects foiled to correctly
apply procedures, were anolyzed ta datermine the types of intervention strotegies
sefected and their impact on pupil performonce. An intervention was categorized as
successful if it resulted in (1) gn immediote step-up (increase) in the level of correct
responding greater than x1.09'; or, (2) acceleroting correct performance of ot least
x|.09 if previous performance was unchanging or decelerating, or, if previous
performance was acceleroting, a x1.09 improvement in acceleration; or, (3) in the case
of error correction procedures on immediote step-down {decrease) in the level of error
responding greater than x1.09 ond o deceleration of error responding of ot least +1.09.

Each intervention analyzed had o minimum of five data doys both before ond
ofter the intervention. In cases where changes were step gheads in the curriculum, the
success or foilure of the change was not determired, since the results of such on
analyses would depend in great measure on the siitobility of the curriculor steps ond
on the performance aims selected by classroom teachers. A summory of the pupil
performance data ic shown In Table 29. More detoiled descriptions of the dota are
included in the individual site reports.

The success of the subjects' decisions to chonge instructional strategies ronged
from 0% (when one change wos made) to 100% (when nine chonges were made). As o
group, the nineteen subjects who shared dato successfully remediated pupil progress
68% of the time remediation changes were made. Subjects from Site 2 were generally
more successful than subjects from other sites. Subjects from Site 4 showed the
lowest percent of success, 59%.

The strategies subjects actually implemented were compared with the strategies
thot were defined for each case through opplication of the decision-rules, to determine
hew often teachers actually implemented the suggested remediotion strotegies (Table
30). Teachers could, for example, apply the decision-rule procedures and determine
that the rules suggdested an acquisition problem, ond that some strategy designed to
pravide information on how ta respond should be implemented. The teacher could,
however, choose instead to add raisins for correct responses. In such o case, the
teacher would not be fatlowing o recormended stroteqy.

Subjects who generolly used o recommes:ied strategy {e.g., subject 5207) had
higher success rotes than subjects wha used recommended sirategies less often {e.g.,
subject 5404), olthough subjest 5339 followed the rules four times, ond pupil
performance improved only twice. Overall, the subjects opplied recommended
strotegies 60% of the time. Subjects from Site 2 applied the recommended strotegies
mast often, and also had the highest percentage of successful decisions.

Pupil progress may be acceleroted by use of the decision-rules under two
conditions: (1) the pupil proceeds moare quickly through the curriculum, toking fewer
days to reach oim than without the use of the rules or (2) the frequency of remediotion
decisions decelerates or (3) the percentage of successful remediations accelerat -.
Borh {2) and (3} above should alsa result in faster progress through the curriculum.

Ii.09 was selected since it is the gquantity of change ‘hat con be generaily noted by
visval inspection of the dato; although all onolyses were made using stordard trend
colculotion procedures.

I N
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The pupil performance dato were onalysed in order to determine the possible
impact of the pracedures. Table 3| shows the percentoge and number of stei. oheods,
which show progress through ihe teachers' curriculum, ond the percentoge of
successful remediotion changes olongside the subjects' own estimation of the impact of
the pracedures. Four of the subjects who provided dato on five pupils showed that in
265 days in thirteen programs their pupils did not advance o single curricular step.
This includes 474 calendar days. During this time, only 8 changes were made in order
to remediote performonce. Those subjects estimoted that pupil progress wos
acceleroted.  Those subjects either set extremely slow rates of acceptable
accelerotion for pupil performonce, or else they foiled to change strategies when pupil
per formance fell below the minimum 'celerotion line.

Ten subjects with sixteen pupils made fewer than [0 changes each in their
progroms. Eight of these subjects estimated that pupil progress acceleroted, including
two subjects who did not make any changes. The rote of successful decisions for 4 of
those 10 subjects cannot be determined, since they made no remediotion chonges.
Three other subjects (5346, 5402 ond 5502) mude one decision each.

Nine subjects made more than ten changes each. The success rote for those
subjects ranged from 33%-100%, with o mediar of £8%.

Estimotions of the impact of the decision-rules connot be checked in the
majority of coses, since doto on pupil performance both before and during the
opplication of the decision-rules were not made avoilable to the preject. Data
avoilable from three subjects ond on aide of one of the subjects does show pupil
per formance both before and during the opplicotion of the decision-rules (Table 31).
These data suggest that the major impact of the decision-rules wo: to increase the
rnumber of changes, especially chonges in instructional strotegies for remediation of
prcblems. However, the actuol impact of the procedures on pugil performance cannot
be astermined by the data provided.

Accuracy of Decision-Rules

Notations mode by the subjects of the types of intervention strotegy changes
they made were used to determine whether or not the chonge wos in accord with the
intervention strotegies suggested by the rules. A change raade in accord with the rule
is a de focto prediction that the strategy will occelerate pupil progress. The number
of times this prediction holds true and pupil progress does accelerote describes port of
the predictive validity of 1he decision-rutes. This prediction held true for 74 of 86
cases, using the definition of a successful impact described in the previous section
(Tabte 33). Converselv, a decision to use a nonrecommended strategy would result in o
predicrion of pupil foilure; again providing the opportunity to determine the predictive
volidity of the rules. The prediction of failure held true for 37 of 57 cases. Overall,
the predictive validity of the rules held for 111 of 143 cases, or 77.6% of the time.
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¢ Table 28

SUBJECTS' APPLICATION OF PROCEDURES

Handbook  Large Group  Small Group Individual . Total
Only Training Training Training
% Pupils for whom 25% 42% 36% 17% 27%
procedures were applied N=52 N=7§ N=47 N=133 N=303
Programs 49 5 32 3 227
Weeks 69 I8 107 97 391
per subject 8.6 9.6 17.8 8.8 12.6

78




62

. Table 29

SUMMARY OF PUPIL PERFORMANCE DATA

Hondbook  Large Group  Smali Group Individual Tatal
Only Training Training Training

Subjects who shared 63% 50% 100% 46% 61%

data N=8 N=6& N=6 N=Il{ N=31
Pupils on whom data 69% 63% 88% 36% 62%
made available N=13 N=30 N=17 N=22 N=82
Programs on which 63% 51% 87% 55% 60%
data made available N=49 N=Y5 N=52 N=22 N=227
Calendar days §757 3182 4690 645 10,874

cavered by graph
Data days on graph 739 481 2319 281 3,820
Phases 102 140 336 38 616
iotol chonges 71 92 295 26 484

step aheads 18% 59% 57% 9% 52%

% remediation 82% 41% 43% 3% 48%
Analysed Remediation

Changes 34 35 79 7 |55
% Successful remediation

Changes aof tatal 71% 86% 71% 59% 68%

remediation changes

% Using suggested
strategy af tatal 58% 84% 55% 57% 60%
remediation changes

Predictability of .
decision—rules 65% 77% 85% 71% 18%
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Table 30

COMPARISON OF SUCCESS WITH USE OF SUGGESTED STRATEGIES

Subject  Pupils Remediation % Successtul % Interventions Using Predictability
Interventions Interventions Suggested Stragegies af Rules
Site |
5302 2 22 68% 53% 60%
5321 4 é 83% 100% 83%
5339 | 4 50% 100% 0%
5346 1 ! 100% 100% 5
5347 I 0 - - -
Site 2
5101 é 9 100% 60% 60%
5108 7 16 69% £5%: 75%
5207 é 91% 91% 82%
Stel
5402 I i 0% 0% 100%
5403 | é 33% 50% 8%
5404 2 12 58% 55% 82%
5405 5 27 56% 56% 92%
@ | 0 _ _ —
5414 3 48 61% 41% 8%%
aide ta
5414 4 10 90% 90% 80%
Site 4
5502 2 I 0% 0% 100%
5503 2 3 100% 66% 55%
5504 I 0 - - -
5508 i 3 66% 66% 66%
5512 2 0 - - -




Table 3|

PERCENT OF CHANGES IN CURRICULAR LEVEL
AND IN INSTRUCTIONAL STRATEGIES AN SUBJECTS' ESTIMATION OF IMPACT

Subject  Pupils Programs  Data Number Percent Percent Percent Subjects Estimation
Days Changes Step Aheads Remediation Successful of Impact i
Site |
5302 2 15 668 42 31% 69% 68% Accelerated pupil progress
5321 4 6 134 7 14% 86% 83% Accelerated pupil progress
5339 I 4 122 6 0% 100% 50% Accelerated pupil progress
5346 I 4 55 I 0% 100% 100% Accelerated pupii progress
5347 | 2 29 0 - - - Accelerated pupil progress
Site 2
5101 6 I 413 I8 39% 61% 100% Accelerated pupil progress
5108 7 2 838 43 63% 37% 69% Accelerated pupil progress
5207 [ (l 30 3 65% 35% 9% Accelerated pupil progress
Site 3
5402 I 18 I 0% 100% 0% No difference to pupil progress
5403 3 138 14 43% 57% 33% Ne difference in some,
accelerated in some
5404 2 4 237 23 13% 87% 58% Accelerated in some,
decelerated in some
5405 5 12 540 74 61% 39% 56% Accelerated pupil progres:
5413 | 3 62 S 100% 0% - No difference to pupil progress
5414 2 8 513 89 46% 54% 61% Accelerated pupil progress
5414
aide 3 I4 8| 86 77% 23% 90% Accelerated pupil progress
Site 4
5502 2 2 28 3 66% 33% 0% Accelerated pupil progress
5303 2 é 120 17 76% 24% 100% Accelerated pupil progress
5534 I I 20 2 100% 0% .- Accelerated pupil progress
5508 I I 72 4 20% 80% 66% Accelerated pupil progress
5512 2 2 41 0 - -— - Accelerutﬁ;bupil progress
Iy
{i
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PUPIL PROGRESS IN A PROGRAM BEFORE AND DURING DECISICN-RULES

Before Use of Decision-Rules

During Use of Decision-Rules

Subject PupilI Av. Days to Remedial Percent Av. Days to Remedial Percent Percent
Step Ahead Interventions Success Step Ahead Interven- Success Follow Rule
tions Suggestion

5321 I 38 0 - - I 100% 100%

' - 0 - 27 I 100% 100%

2 31 0 - - I 0% 100%

3 - 0 - - I 100% 100%

4 41 0 - - I 100% 100%

4 - 0 - - I 100% 100%

5403 I - 0 - 43 4 0% 0%

I - 0 - 14 2 100% 100%

I I 0 - 24 2 100% 100%

S414 I 21 2 100% 8 2 100% I O0%

I . 3 0% 17 6 66% 33%

I 0 - 9 5 75% 75%

| 17 8 33% 16 6 33% 33%

2 - I 100% 7 7 80% B0%

2 - 2 0% 27 6 100% 50%

2 10 0 — 35 2 0% 0%

414 I 22 I 100% 8 3 100% 100%
qide I ty I 100% 12 0 - —
i 24 I 0% 13 0 - -

2 17 2 50% 12 2 50% 50%

2 6 I ~— 23 1 100% 100%

2 8 2 50% I 2 100% 100%
3 5 0 — 9 0 - -

3 V4! 2 50% 20 2 100% 100%
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Table 33
PREDICTIVE VALIDITY OF DECISION-RULES (N=144)

Pupi! Progress P pil Progress
Actually Did Actually
Nat Accelerate Accelerated
Changes mode in accord
with a rule (prediction 8.3% 51.7%*
that progress will be {N=12) (N=7®
accelerated)
Changes made nat in
accord with a rule 25.8%* 13.9%
{prediction that progress (N=37) (N=20)
will not be accelerated)

*Concurrence af predictior, and actual resul ts indicates prcaictive validity:
OVERALL 77.6% (1117143),

Continued Use of Procedures

Twenty-nine af the thirty-one subjects wha used the procedures reported that
they pian on continuing ta use the decision-rules. One teacher wha did nat plan on
using them was planning ta work with mildly handicapped pupils, rather than severely
handicapped pupils.
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Cost Analysis

Costs for the subjects who opplied the procedures run from a median or $13.45
for subjects in the “Handbook Only" group to $74.24 for the median cost of a subject in
the "Smali Group Training” (Table 34). However, calculating ccsts per pupil puts the
higner cost at $23.45 for the subjects trained individually, since they worked with the
fewest numbers of pupils. The median costs per program and per week are also highest
for Site 4 subjects, who opplied procedures for fewer progroms. The n.odian cost per
program per week was lowest for Site | subjects, ot 7¢, ar.] highest for Sit: 4 subjects,
at $4.69. However, costs will be decreased the longer the subjec’ arplies the
procedures.
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Tabie 34
SUMMARY OF COSTS FOR SUBJECTS APPLYIN" JRES
Site | Site 2 Site 3 Site 4
Handbook Large Group Small Group Individualized

No. of Subjects 8 6 6 1

Median Training & Foliow-up Costs 13.45 y 66.87 74.24 68.54
Low 6.89 § 59.21 0.39 46.90
High 23.88 137.55 95.04 125.66
No. of Pupils 13 30 17 22

Medion Cost Per Pupil 6.89 8.49 S15.15 23.45
Low 2.45 8.04 3!4.53 20.94
High 22.36 69.42 95. 64 75.02
Mo. of Programs 49 95 53 k]

Med" Cost Pey Program $ 1.59 ? 2.57 6.05 19.08
Low g .49 1.91 3.50 12.45
High 11.18 § 34,71 $75.85 75.02
No. of Weeks 91 18 71 97

Median Cost Per Week .33 4.08 4.78 6.61
Low .63 2.73 4.01 5.71
High 3.73 5.85 15.84 15.79
Median Cost Per Program/Week .09 .23 .38 4.69
Low .06 07 a6 |.10
High 1.86 2.04 .18 1.06
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Precision Teachers

In order ta impiement the decision-rules in instructional programs, certain
prerequisite canditions needed ta be met. It was hypathesized that teachers whase
instructional and evaluation practices embodied the prerequisite conditions would be
more likely ta odapt the pracedures than those subject. whuse pre-training practices
embodied none aof the prerequisite conditions. éubjects whose instructional and
evalvation practices indicated that many af the prerequisites for use of the decision-
rules were identified from information prcvided on the Bockground Questionnaires.
These subjects canducted daily instructional programs, in which the pupil was given a
minimum of ten response opportunities, and in which data were collected on every
frial. These subjects callected data on 95-100% of their instructional programs,
graphed their data, and used some decision-rules prior to participation in this study.
The data coliected by these subjects were ysually time-based data: rate, latency or
duration.

Subjects whose instructional and evaluation practices indicated that mast of
their current practices would need to be modified in order to use the decision-rules
were also identified. Those subjects had no precision teaching training, conducted
instructional programs at most three times per week, collected data approximately
haif the time they ran instructional programs, and preferred nat to collect rate or
other time-based data. These subjects also did not graph their data.

Twenty-ane subjects were identifed whose instructional and evaluation practices
were compatible with the use of the procedures. Of those, sixteen (76%) agreed ta
odopt the procedures and eleven {52%) actually reported on the application of the
procedures. Eight subjects were identified as those who would require major
modification af their existing procedures in order to appiy the decision-rules, Of
those, only one returned a trial pericd gquestionnaire, and none agreed to try the
procedures.
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DISCUSSION

We planned ta evaluate the effectiveness af training modeis, as well as the
effectiveness of the decision-rules, through an analyses af the impact af {I) the
proportion of subjects from each site wha actualiy adopted decision-rules, and (2) by
the impaci the rules had on pupil progress. Unfortunctely, sever | factors prevented
the callection af all af the data necessary for those evaluations: the low return rate
on questionnaires, especially during the odoption »f procedures; the fact that teachers
shared only about 60% af the pupil performance watc with ihe project; and the lack af
*before™ or prentervention data or pupil performe :e. Eoch cundition could have
been impraved through a more carcful monogement af contingencies. The subjects
were required ta complete training before they received a copy af the Handbook, and
all but 8% did complete training. Mast subjects wei~, as expected, eager ta receive
their copy, but, once they received their copy, participation dropped. and twenty-five
pe _ent failed ta return the Trial Period (uesticanaire. Participction continued ta
drap, with 28% refusing ta try the procedures, anc 30% wi.a agread ta try did nat da
sa, and finally, 29% did nat want ta share pupi: data.

The Handbook might have been used as a potential reinforcer more ef  actively if
subjects had “"earned” sections af the Handbadk throughoui the praject, instead af
earning the entire book at the con~lusion af trdiniig. Other uvailable contingencies
included: self-reinforcement by potential or actual improvement in pupil progress;
reinforcement by discussion with research staff; self-reinforcement for learning new
techniques nd facing new challenges; and reinforcement by pe~s and/or
odministratars. Of those, only the potential reinforcer of "fallow-un" could be
contralled by the research staff. Additional iny ormation and assistu.ace in the use af
the decision-rules, ard assistonce in any atter area requested bv the staff, was
promised only for subject: agreeing ta employ the decision-rules on a trial basis. That
contingency was nat emplayed effectively at twa sites. Three Site | subjects, in the
New England area, adraiti .nonaged ta receive a tatal af six fellaw-up telephcane calls
by first ogreeing ta odapt the procedures, an’ ofter the failow-up, nat using the
procedures. They alsa received numerous phone calls requesting the return af
"Procedures Quastionnaires. Subjects fram Site 2, the Summer Workshops, received
fallow-up assistance from staff af CITPD on a noncontingent basis. CITPD's faliaw-up
included personal visits [ollowing the conclusion af the workshops, which the praject's
travel budget cauld nai afford. Eight subjects fram those sites received iallaw-up
informotion without retsening " -ial Period Questionnuire”. When called ta prompt a
return af this questionncire, those subjects asked for, ond received, assistance an
differeni programs in the:ir classraoms. QOne su’ject ot Site & alsa managed tG receiv.
fallav-up without actuoily trying the procedures. Perhaps better mar  Jement af the
twa contingencies available ta *he research staff--the Handbook and fallaw-up--would
have :mpraved the rzturn rate an questionnaires, the rate of adoption of decision-
rules, and the amount af pupil perfomcrnc data shared with the praject. Even with
such paor contingency monanement, however, thirty-one af the original eighty-one
subjects remained with the praject, and nineteen subjects shared pupil performance
data.

Effectiveness af Training Models

There are several different methods af estimating the effectiveness of th.
various training models. By far, troinee rating scales are the most common. 3Site 4
subjects, wha received individualized training, gave the highest ratings ta the training,
while thase subjects trained in a small group {Site 3) gave the lowest ratings. Since
attitude toward the procedures is alsa impartant, it is interesting that subjects fram
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the individuvalized training model rated their attitudes as morz favorable than he
ather si‘es in general attitude and in the applicability of various zomponents, byt that
subjects from the large group workshop training rated the procedures as slight!y more
useful and applicable.

Anather test of ftraining is the amount aof fallow-Up required in order to
implement the procedures. 1he beiter the iraining, the less fallaw-up should be
needed. Subjects from the "Hondbook Only" group requezted the least amount of
fallow-up. bath before and during application of the procedures, while all but one
subject from bath tke workshofs and smail group training requested fallaw-up.
However, the data shared by participar.ts indicates that perhaps 32% of all subjects
applied the procedures incorrectly--more subjects should have requested technical
assistance. Errors in application of the procedures were not remedied unless teachers
asked for technical assistance. In most cases, assi:tance provided concerned
instructional m.thods, rather than iechnical information on the application of the
decision-rules. In cases where techn™al information was requested, it was only
through a discussion of same related tepic that the teacher reclized a problem in
application. In the majority of cases, the subjects were ynable ta recognize on error,
and sa did nat ask for assistance. Errors in application of the procedures could have
been prevented nat only by impraving the fraining and Handkook, but by requiring o
technical fallaw-up session for teachers adopting the proceduras  Of course, with sa
few contingencies available, such a requirement may have further reduced
participation.

Ideally, teacher training should produce a demonstrcble impact on pupil
performance. The first step in achievirg that impact is the adoption of the pro edures
by the teachers. The individuwalized training maodel produced the hishest rate of yse in
the classroom (92%) while the large group training producec the smallest (19%).
However, background wvariables such as previous training in Precision Teaching
provably affected rate of adoption as much, if nat more, than did the type of trair:ing
the subjects received. The second step in such an evaluation is the number of pup'ls
offected. Subjects from the large group training worked with the highest percentage
aof pupils (42%) while subjects from the individualized trairing worked with only 17% of
their pupils. While 0 greater number of teachers may have agreed ta try the rules in
their classroom when individual training was provided, those some teachers actually
tried the procedures with fewer children than those given less direct support initially.
Mast subjects trying the rules cyreed that the procedures cccelerated pupil progress,
but the actual data required for @ camparison of pupil progress before and during use
of the decision-rules are not available. Overall, then, it is really impossible ta
determine which training model produced the greater impact on pupil performance.

Results suggest that perhaps training in o large group as conducted during this
praject will require a great deal of fallow-up, and result in o law rate of adoption.
Those thaot da adopt the procedures, however, w:ll apply thenr vo many of their
students, Conversely, the project's small group training will produce a higher rate af
adaption but affect fewer pupils. Irdividualized training will produce high ratings far
training content, ond high rates of adoption, but alsa affect oniy @ small proportion of
pupils. The "textbook only" mocel will require some follow-up, and produce moderate
amaunts of adoption that affect bour half af the pupils in the classrooms invalved.

Independent Variables Affectino Adoption

This stwiy was not designed ta test the relotive importonce aof wvarious
inc2apendent variables in afecting rate of adoption. MHowever, thore are some major
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differences between thuse subjects wha adopted decision-rules and those wha did not
odapt them. Of primary iraportance is the fact that 65% of those adopting decision-
rules reported previous training in Precision Teaching, while only 40% af those that did
not \se ihe decision-rules reported such fraining. That difference afsa shows up in
related variables (e.g., frequency af instruction; number aof pupil response
opjsortunities; frequency af data callection, etc.).

Of secondary interest, a greater proportion aof the teacher: adopted the
proceduréas than did therapists. Half of the therapists included in the study would have
had ta modify their instructional and evoluation proc.tices contidercbly for the
application of decision-rules, but half aof the therapists were already using precision
teaching techniques. Only one therapist, wha hod na previous precision teaching
training, actually adopted the procedures. That may have been a result of the
training, since therapists generally rated the individual tapics as less clear than did
+ achers. In addition, their attitude taward the procedures fallawing the training was
less favorable than the teachers.

Subjects wha requested additional information immediately fallowing training
were |ess likely ta use decision-rules than those wha did nat reasest such help. On the
other hand, there are several additional variables that may affect wha asks for help
and wha does nat ask.

Ninety percent aof those subjects odopting the procedures thoughi that ather
jeachers in their areas were using the decision-sules, while only 53% aof the "nq"
subjects thought so. Bi mre of the "no" subjects thought they had odministrative
suppart than did the "yes" subjects. This may suggest that peer participation is more
of a potential reinforcer thon administrative support.

i training designed ta impact on tearhers' use af decision-rules were again
pravided, the rute of adaption or behavior ¢+ iange on the part af teachers might be
accelerated by including those teachers wit . previous training in Preci. “n Teaching
ond by seiecting teachers wha work together. Modification in the training ta include
more examples aof applications in traditional therapy situations might improve adoptian
rate by theragpists.

A true cost-benefit anclyses of the training is impossible, since one would have
ta assign a monetary value ta improvement in ;)pil perfarmance. Sincerwe are
uvnwilling ta do sa, we can only point out that the cost af the decision-rules may run as
low as 7¢ per week per program. Costs could be substantially reduced by increasing
the rates af adaption ond af application ta pupils and programs. :

Effectiveness of Decision-Rules

The zffectiveness af the decision-rules in accelerating pupil p-ogress cannat be
accurately gauged without data on pupil performance before the use af the procedures.
Such data were not avaifable ta the praject. However, the percentage af successful
decisions made by the subjects participating in the praject compares favorably with
teachers wha used the decision-rules in previous years.

Overali, the propo,,ion af changes designed ta advance the pupil through the
curriculum was higher in the Sth year (Figure 5), but could, of course, be heavily
influenced by the type of curriculum sequencing used by teachers. The fifth year
subjects made slightly fewer interventions derigned ta remediate failing performance
than in previous years, and they were much more successful in their decision making
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than teachers wha did nat use decision-rules (Figure é). All of the teachers wha used
decision-rules during the last three years of the praject had a higher percentoge of
successful decisions than teachers wha did not use such rules. However the data
indicate that the decisions have a higher chance af success if rule suggested strategies
are implemented (Figure 7).

The decision-rules developed during the five year -.coject show great promise in
impraving the success af teacher decision-making in instructional progroms. The
decision-rules are designed ta facilitate pupil performance during the acquisition and
fluency-building stages af learning. Those stages of learning can be identified from
charted records of pupil performance. Certain types of instructional stratcgies have a
high probability of accelerating learning if appropriatel; implemented during each
stage. Remediation strategies designed ta pravide information on how ta peform the
desired skill or behavior are generally effective during acquisition, while consequences
that mativate performance are generally more effective during the fluency-building
stage of learning. Decision-rules that can be applied ta pupil performance data moy
not only reduce the amount af planning time spent by a teacher, but will increase the
effectiveness aof teacher decisions. These results have the potential of improving the
education of the severely handicapped. The decision-rules can be taught ta classroom
teachers with a minimum af background skills in relatively short periods of time, from
2 ta & hours. These results are very encouraging, and indic ate the potential impact of
the use of decision-ruies in impraving the education af the severely handicapped.

Other results, however, give cause for concern. Although nat initially included,
the decision-rules now include a rule saying that if the pupil is at aim, it is time to
move ta the next step. This rule had ta “e included because many tecchers did not set
aims for their programs, and/or did not mave the pupil ta the next step once on aim
was reached.

Anatter cause for concern is the low rating given by fifth year teachers of the
applicability af conducting daily instructional prograins. Sufficient evidence has
accumulated on the need for frequent instruction to insure that skills are acquired,
mastered and maintained. Why aren't teachers ready ta conduct daily programs?

This praject was nat designed ta intervene in the curriculum offered by the
teacher . However, the list of behaviars targeted for intervention has nct changed tco
much over the years. The behuviors fargeted by the fifth year teachers were similar
ta those targeted by teachers five years aga, and the lists (pravided in the site reparts)
da not indicate that the programs are teaching those behaviors that would promote
independent . .nraunity or home functioning, despite the call for such progroms in
recer.t years. The teachers wha participoted in the study are weil trained and well-
meaning, yet thev continve ta teach skills that have seemingly little relevonce ta
community-based functioning.

Ancther problem lies in the callection of data. Despite the fact that the
callection of at feast same data is mandated by P. L. 94-142, several teachers reparted
that they catlect such data on fewer thon holf of their progroms. Data callection and
chartirg is often promated as a routine task for teachers, rather than one that can
decrease their planning time and imprave pupil performonce. The developrient of
datc-bosed decision-rules can help teachers imprave the success of their instruction,
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but we see Jittle hope for the implementation at decision-rules until such time as
teachers are willing and ready ta conduct instructional programs with specific
performdnce aims and 1a caliect and chart their pupils' perforraance data. Even then,
the full impact of decision-rules will nat be felt unti! they are applied to programs
designed tc teach functional skills ta the severely handicapped.
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5. The informarion on drawind lines-of -Prograss

(p.15-25), and determining percent cerract

(p.25), patformance variebility (p.26-}T)

snd sharp decelaration 10 correcrs (P.28) ia: 5 & 3 2 1
6. The information on Cenaral Consideratfons for

Inatructionsl Pormats {p.29-15) i4: 5 4 3 2 1
7. The information on Acquisirion (p,36-61) le: 5 4 L] 2 1
8, The ianformation onFluency=Building {p,64-95) 1e: 5 4 3 2 1

5 4 3 2 1

9. The tpformation on Complisnce {p.97-115) is:

He would Tige your coammeate and suRgestf-os Fegsrding the dandbook. P leses use the
back of this shvet

BEST COPY AVAILABLE
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mmnl mnnm‘es aesemcu PHOJGCT Fill wut this pape only 11 You do NOT plan to ume the proceduren.

Unlt ernity of WashinRtun Huffis Hartany Erincital fhoeselyater DA mher toacheta I your achocl asiog these procedures?

TRIAL PERIOD QUESTIONNAIRE LT L] e L ot o

U B oven tael thet the administeation in Your srhool of district woyld

Todav's daie rrowid =upPort for the use of 1hese procedures®

_— e s [-I vin L] can'y tuli D;WD Wiy nnt?

& "Trial™ of the procedurca mikht Involve any fanke of activit »ae fr- appivieg
the pracvedures with one atudent fof one peogram far & few werks, to 4l1 aludents
and afl proprame for the o=y of the school vear, Yoo decide on your Fevel or

Ihvnlvement

1  To you Flon o0 using the proceduren for o trial period?
D[I!_!\h) Go on Lo the guearions below
® 4 «tnce You do ROT plan on uelng the protedurea, we would be intecested in
D @ Go on to jake 2 vonr reamont.  Please check 411 of the hoxes below which #PPIY, 1f an¥s

AND/OR provide a yritren reason In the space Provided.
2. Ansletance 12 avollable tor thome parvicipan's uho winh T# t1¥ the Procedures

Asstatance 18 avaliable If you need help In applving the Procedures fn waur D [ feel that the procedures will cake o0 myoh Time, which |
+ fust don’t have
pltusticn. Are you intereated in Tecelvin® anv follow-up gasiatance
D no D 1 ferl that thi procedured are not applicable To By studente:
D[I‘g‘_!‘> A member of the resesrch stalf wtil contart You Ahurtly r_-l 1 {rel that the procedutes are 00T c@Patihle with #y currfeuiym.
31 At this time, what t¥pe of trisl Per.od do You plat’ You can, of rourae, r-] 1 feel thet the proceduren are not c0~patible with #¥ current

{netruct! 1 practices.
atter vour Plans ar anY time. Choome a; b or ¢ “ ma

1 rocedures.
a D [I-m,'.h:> D atudentle) and D programi ) for D warkis) D do apt feel the need to uae the procedures

Bezlonink on El ) do not think that the procedures will ImProve the performance

- ﬂhﬁmnrh_m er of my students
b. D Mﬂb A momher of the tementch stafi will contact you shoerly. D 1 de not gnderatad hov to appl¥ the pracedures tn s situstion.
¢ D m@ A mewher of the renearch ataf{ w111 contacr vou sharily

In 1he space helow,: please describe Jther reasons You wiy have for not ueink
4  Are nther teschern in your achoo! ualnp thene procedurea® the prnecdyces

D ven D no El don’t knew

% DB vou feel that the adminintretinn wauld provide auppore for the upe of

these Proceduren
El yrn m van't pell r_i[‘l'i'ﬂ"\> Why not?

Thank ¥emt dof vour prrthodhatlan i- thin prodect.

Thonk “’OU Frur your continued Aupport gad asalalance
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Univerelty of WagkhinFilcoe

INSTRUCTIONAL HICRARCHICS RESEARCH PROJECT

Norrie tarlog, Princlpal Investifator

PROCEDURES QUESTIONNAIRE

PaRl 17 Epucationat SETTING

For how wanv etudents in the following categotles do You provide DIRECT
service (instructlon of thirade)?

How anv:* l:l “learning disabled”
l:l #llaly handicapped

l:lmdeutely haud icaPped f———m————— mmme e mamasmoeao-

average total etudents
l:l sevetel¥ handicapped

profoundly handicaphed

other

L0

per year

average on 4n¥ t(ypical
school day

QO

Chronnlogical ages: From yeara to ¥eara.

youngest oldest

Addicional eta{f usvallY working wich you*

.
for » total of r hours PET week
for ¥ tntal of l I houts Per week

-

Wugter of paild sssistants:

Mumber of volunteers:

Kumber ©f othets- far & total of houts Pt¥f week

If you sfe a clasatoon teacher, J0 Bpecinl dervice pecsonne {e.g.r physical
thetapiats, occupational therapists, communication disotdera tperlalicos}
ptovide direct service {ingfruction ©f thetapy) 1o one o) more ol your styjents”

D no D [ﬂI:) tor an sverage total of [] houts PEr week
112

5, Do you servr a5 & ewnpervigor for unlvets]cvicollege!hlgh school atudent
teache?s or practicum gtudente?

D Ko D IE[> Averzpe pumher pef Quarter l:l for D total houre
per week

PART 11:_ USE OF THF HANDBOOX

The following Que=t1008 concern the ugefulhess of the Handbook durlng the Trial
Period, Flease clrele one [or eacn statement.

The information nteaented on®

Very Not

1. How to Make ar. Instfuctional Usefui Uaetst

Decislon is S [ 3 z |
i. fulck Reference Guides for change

Strategies {p.10=14) are: 5 4 k] i |
3 UDraving Lines of Progress

{p.15%-24) ls- 5 4 3 i 1
4, Deternining Percent Correct

{p.2%) 18 5 L] 3 i 1
5. Detetnmining Performatice

Variabitity {p. 2617} is 5 4 3 ? 1
& SharP Deceleration In

Corrects {P.28) 18: 5 & k| i 1
7. General Considersationa for

Insttucticnal Formats (P.29-35) fs: 5 4 3 i 1
B Acquisition (p 36-63) 1w 5 [ 3 H }
9. Fluency=Buildingk {p.64-90) 15 5 “ k] ? 1
10 Corpllance (p.97-11%) Is b 4 k] i 1

We would alPteciate ANY cowpents OF Wugfestions you may have fegarding the vee
af the Handbook during twe Ttial Pericd:

g e R eate

-
- e w #




PART 11 ATTITUDE_FOWARDS THE PROCEDURES

KHow that vYou have had & chance to try the procedures to vour claasroom, what
is Your general attipude toward

Very No

1. Using the Pro.edures vhen Favorable Unlavoreble Opinden

instruciional programs are s 5 3 2 1 1}

eatablished” P
2. Collecring direc: performance

data’ 5 & 3 2 1 o
3. Charting performance data’ 5 4 k] 2 1 o
4. Drewing Minioum 'Celeration

(Alm } Lines® 5 4 k] 2 1 [+
5. Drewing Lines of ProRress in

order to apPply rules” 5 & 3 2 1 Q
6. Uaing the exPeripental decislon

rul=s" 5 4 3 H 1 0
1. Using the chanfwm stratepies for

instructionel programs’ s 4 k] 2 i G
8. Oversll’ 5 4 3 ? ] 0

PART 1V USING THE PROCEDIRES

1. How many weeks have you used (did you use} the experlmentsl procedures”

Dveeks

2. How man¥ of Your students were involved”® D students
3, what wav the totsl number of programa [ovolved? D prograns
&, What tules did you use?

.. #ules for gate Data (on Yellow psper}.

Bow ofren did yYou wake decisionsT Generall¥ every D data day(e).

Have YOw COBe acrods dats Patternd whtch ere not covered by the rules®

b. l:lllules for FPercent Carrect Dara {on yellow PaPer}

How often dld you make deciclors’  Generally pvery dets ‘ays.

Have you come across data patterns which ere not c~.ered hy rhe rulu‘l YIIN I

<. FxPerimental Rules for Use wttk Mtolwun ‘Celeration.

L

i=, .valmately how much time have You apent making insructional decisions
and changing instructional Programs®

hours Per week

How aces thia comprre with phe amcunt of tlme you spent before waink the
Procedures”

pore time D lend tipe the same amount of time

[

6. Indicare tie tural number of Programs on which yow collected the following
tvPes Oof dars:

regular rate duration (trial method)

sdjusted rare duration (geasfon method)

(30

percent correct lareney
Y. (werall, in your opinfon, wvhat lopact have t;e deciston vules hed on puby)
pPTopTeas as comPared with thelr progress prior po the trlsl period®

sccelerated PUPi] progress
decelerated PuPil Prokress

no divierence

0

PART V: THE FUTURE

We would 1lke to wee vour dats In order to collwct sdditions] inforeation con-
terning the effectivenesa ¢l the Procedures.

1 would you be willing "c gend us eobles ©f Your pupl] Perforwance data and/or
decleion tecord sheets, 1f we pav for the cabying®

Dros (s mesber of the research tean will contaet YoUu)

Dno

? Do vou plan to contlnue Using the exPerimenral procedures ss & veguler Part
of yuur classroom actlvities?

an Dno




3. Ueuld vou Like ro extend the trial perind”
—
—_
0 -

il you do not plan on extendipg the tria) period: and/or vou da not plan on

using the procedures pfier participation In this Rtudv, we would aPPrecinte
knpowlng vour feasons

yes (8 member of the research Feam will cnntact voud

Thank you far taking the time teo comprete thia qu. “tinnnaire and for your
part'ilpatlon In thia ar .1y

El{fC‘ 11v
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FIELD INITIATED RESEARCH STUDIES

AN INVESTIGATION OF STAGES OF LEARNING AND FACILITATING INSTRUCTIONAL EVENTS
FOR THE SEVERELY/PROFOUNDLY HANDICAPPED

Norris G. Haring, Principal Investigator
Kathleen A. Liber-y, Project Coordinator

. Owen R. White, Research Associate

DATA-BASED DECISION RULES FOR INSTRUCTIONAL
PROGRAMS

JUNE 1980

The material contained herein and presented at the conference is based on
research which is continuing. Results subject to reinterpretation at the

drop of a data point. If you would Tike to be kept up to date on changes,
please write ¢/o Experimental Education Unit, WJ-10, Child Development and
Mental Retardation Center, University of Washington, Seattle, Washington 98195.

the material contained herein was developed pursuant to a grant from the

Bureau of Education for the Handicapped, U.S. Office of Education, Department

of Health, Education and Welfare. Project No. 443CH6039A, Grant. MNo. G007500593.
Coitractors undertaking such project under government sponsorship are encouraged
to express freely their professional judgement in the conduct of the project.
Points of view or opinions stated do not, therefore, necessarily represent
official positions of the Bureau of Education for the Handicapped.
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PREREQUISITES FOR USE OF EXPERIMENTAL DEC1SION RULES

Design programs to tesch new behaviors or to improve performance. The rules
are not designed to be used with progranms aimed at decelersting or eliminating
behavior.

Plan for a consistent instructional format which you will use each day. The
plan should include: the antecadent events { cuea, atimuli, materiale, 2oat-
ruction) you will use to get the behavior atarted, a precise definition of
the behavior you wsnt to see, and the aubsequent events (like praise and
proopting) you will use to provide faeback and consequate performance).

Provide the opportunity for the atudent to respond individually and
independently at least ten times during the instructional aesaion. You
may choose to provide the atudent with a very short period of time in
wvhich to respond, and then asaist the atudent to raapond 1f he/she doesn’t
during the period you allow. Or, you may deaign your program so that the
student has the opportunity to perform juat a small part of the behavior
independently. 1f the atudent can pct perform any part of the rasponae
independently, You should counsider moving to a different related akill or
to an easier sgkill level.

Conduct the instructional aession at lasst once per day for aeveral days

without changing the format you aet up. The greater the number of opportunities,
the faster the learning. The deciaion rules will tell you when you should
change your imstructional plsm. 1t is important pot to change on evary

trial or every day (unless the atudent meeta criteria) to give the plan s

chance to work. Changing tactica every trial and/or every day may confuse

the student. (You msy want to change avery trial if you sare programming for
generalization, but then the changing itself would be consiatent and part

of your plan.)

Detertine the performance aim--wh 't type of performance 1s desireable? Hov
accurately ghould the atudent perform? How fluently? Usually accuracy
criterion by themselves (e.g. BOX correct) are pot sufficient to ensure
mastery and maintenance. Sowme time component will ahow fluency, either

use rate, durstion or latency in determining performance aimgs. Use

the performance of nonhandicapped peers as guidelines in determining aims;
using lower aims will ensure "retarded” performance.

Select an appropriate target dste, by which you want the atudent to achieve
the performance aim. At firat, it may be difficvlt to aelect a date, but
with practice, you will be able to select dates thst are both reasonable,
achievable and desireable.

Collect and chart performance data. Try to collect data :3ch time you
conduct the program. Chart the data so that you will be able to visually
deternine the progress of the atudent to the goal. The decision rules are
designed to be used with ratio interval chsrt paper.

1.2v0




DATA TYPES

RATE DATA

When to collect it

kate data should be collected when rate or frequency of performance is the most
important aspect of fluency, and when the situation is etructured 80 that the student
is "free"” to perform during the entire observation period. It s#hould not be used
when the instructional or intervention plan specifies antecedents or consequences
which interrupt performance. For example, rate wouyld be ccllected in a sorting pro-
gram when the behaver was given all of the materials necessary to sort &t the be-
ginning of the observation period. 1If, however, the manager were required for some
reason to give the student the materials one at a time, or to consequate each "sort"
with prompts and/or food, the antecedents and consequences interrupt the student's
performance, and thus adjusted rate data should pe used instead.

How to collect it

F

a. Determine the length of time‘;ou will provide the behaver in which to
respond. Usually the same length of time is provided each session (e.g. a ten
minute period). Or, you may decide to time how long it takes the behaver to complete
a certain number of responses (length of time for ten trials, for example).
b. Arrange the setting so that the behaver is free to respond during the entire
period. Usually this will entail providing enough "work’ so that the behaver will
not finish before the time i3 up.
¢, Give the signal to start performing, and atart the stopwatch. Do not wait
for the gtudent to start, but etart the watch at once.
d. Count the number of responses the student makes, both correctly and incorrectly,

. either during the timing itself, or by checking the work after the timing is completed.

e. Stop the stopwatch at the end of the predetermined observation period, and
give the signal to stop performing to the behaver. Recoyd the length of time and the
frequency counts.

How to chart it

1. 1If the length of time you recorded involves 'seconds', either when it is less
than one minute (e.g. 30 seconds), or a whole minute plus a fraction of a minute (e.g.
5 minutes and 40 se®onds), use the attached tabla to convert the seconds to & decimal
fraction (e.g. 30 seconds = .5; 5 minutes 40 seconds = 5.68). Use the decimal fraction
in performing all of the calculations described.

2. Fill in the information on name of behaver, manager, movement cycle, date,
and so on. Use a Beparate chart for each movement cycle if possible, to avoid con-
fusicn when using decision rules. (Do not use different colored pencils for esch re-
sponse, for example).

3. Recor¢ the length of observation time on the chart by:

1

length of time

If you observed for longer than one minute, thr result of this division will be a

12,




decimal fraction (1/5.68 = .1B), If you observed for less than one minute, the
result of this division will be a vhole nymber (1/.5 = 2)., Find the result on the
left-hand vertical scale on the chart. Find the day line for the date of your data.
Record the length of observation time as a horizontal bar across the day line.
?_cording the length of observation time 18 very important since it serves as one
of the bases for comparing changes in performance.

4. Record the rate of performance by: count the number of correct response:

length of time

For example, 1f you recorded 10 correct responses in 5,68 minutes, the rate of
correct responses would be 10/5,68 = 1,7, 1If you recorded 7 correct responses in 30
seconds, the rate of correct responses would be 7/.5 » 14, Find the day line for the
date of the data. Record the frequency of correct responses as a dot. The frequency
will be above the bar denoting the observation time. The rate of incorrect responses
is calculated in the same way, and recorded on the chart as an x,

If you recorded only 1 response, the dot or x will fall directly on the
horizontal bar which denotes length of observation. If you recorded 0 responses,
chart a 7 directly below the herizontal bar. The ? is used since v. do not know,
and cannot calculate, the rate of responding.

ADJUSTED RATE DATA Trial Method

When to collect 1t

This type of data should be collected when performance of the behavior is inter-
rupted by antecedents and consequences, and when rate is the critical time dimension.
For example, during the beginning stages of a sorting program, each object sorted may
be consequated with a squirt of juice in the pupil’s mouth. In this case the delivery
of the consequence interrupts the student’s performance period, and adjusted rate data
should be ccllected. Or, 1if each object to be sorted is given separately to the stu~
dent, the student must wait for the object before sorting, the lelivery of the ante-
cedents Interrupts performance in this case.

How to collect it

a. Arrange the materials for one trial (or two or three, depending on plan),
provide antecedents and glve signal to res;ond.

b. Start the stopwatch immediately following the signal to respond.

c. Stop the stopwatch when the pupil completes the response {either correctly
of incorrectly) or when the allowable latency pericd has expired.

d. Record whether or not the trial was correct or error, consequate according to
plan, and go on to the next trial. It is not necessary to record the time for easch
trial; time can be accumulated on the watch and recorded at the end of the session.

How to chart it

Chart it just as you would chart ''regular rate” data.

LATENCY DATA

How to collect it

a. Latency data measures the time between the end of the ~timulus or direction
1497




to perform the behavior and the behavior itself. Teacher says "Bi" larency "Hi"
says the student.
b. Start watch ar end of srimulus, and stop watch at beginning of behavior.
¢. For general usage: Do not reset watch at end of each trial; accumulate time
on watch. Keep track of the number of trials. Record
time at end of all trials.

How to chart it

Chart average latency per trial OR
average latency per correct response and average latency per error response.
These are equivalent to the average frequency charted for rste data.
1. Relabel the vertical sgxis "Average Latency in Seconds", and fill in the
identification information.
2. Determine performance ceiling.

In most latency programs there is an allowable latency limit established as
part of the program. Usually this 1imit is 5 geconds per trial. If no response has
been initiated 5 seconds after the direction, the cuntingency for no response (e.g. a
mandate) is implemented. The latency 1limit must be charted as a ceiling, since the
contingency will prevent responding when the limit expires

a. Find the limit on the left hand scale of ths chart. If the limit is less

than 1 second, it will be below the 1 line.

b. Mark the limit as a dashed line across the chart.

3. Convert the total latency time into the appropriate decimal equivalents,
utilizing the table attached (e.g. 12 seconds = .2).
4. Tind the average latency per trial: - -0
total latency
number of trials

Find the recult of the calculations on the left-hand vertical scale of the
chart. Find the appropriate day line. Chart the result with a dot if the prcgram is
designed to accelerate latency, and as an x 1f the program is designed to decelerate
latency. 1f 0 latency is recorded, chart a ? ahove the ceiling.

DURATION DATA (Session method)

When to collect it

Collect duration (session) data when the length of time the behavior lasts is
the most important aspect of fluency, and when the situation is structured so that
the student is "free' to perform during the entire session. TFor example, length of
time with head held in midline would be appropriate for the duration session meihod
if the observer watched the student and did not attempt to hold the student's head
in place, and 1if the student were sble to move his head up once it had fallen. If
the student were unable to move his head up, then the trial method would be most
appropriate. Duration data, session: this method of collecting duration data is
usually appropriate when the aim of the program is to decelerate the duration of
various self-help skills. The aim of a shoe-tying program may be, for example, to
decelerate time spenttyilng a shoe from three minutes to five seconds.

How to collect it

Start watch »hen the behaver begins performing the desired behavior and stop
watch when the behavior stops. Accumulate time on the watch, ALSO, record total
session length. Record time of day when You besinliﬂifjctimg dats and time of day




vhen you stop collecting data. In the example, gession time would include both time
on task and time off task.

How to chart it

1. Relabel the vertical axis of the chart: 'Minutes Duration Per Session”.
Fill in the identification information.
" 2. Find the "session time"”. The length of the session 15 a "performance
ceiling"”, since the student cannot record more time than the length of the eession.
Find the length of the session time, in minutes, in the left-hand scale of the chatt,
Chart the ceiling as a bar across the day line. If the session length is the same
every day, chart 3 dashed line across the chart.
3, Find the "duration”. This is the length of time in minutes and decimal
equivalents of minutes that the behavior occurred during the session. Find the duration
in the left hand scale of the chart. Plot it at that point on the appropriate day, using
a dot 1f the aim is to accelerate duration and 8n x if the aim is to declerate duration.

DURATION DATA Trial Method

When to collect it

This type of data would be used when performance of the behavior is interrupted
. by antecedents and consequences. For example, in a "Hold head in midline' program

designed to increase durdation, an atonic neck reflex which pulled the head out of
wmidline would both end the trial and result in the need for the manager to normalize
the pupil's muscle tone prior to the next trial. In another example designed to de-
crease duration, the pupil's completion of zipping his jacket ended the "coat on"
trial. The jacket had to be removed before the next trial could begin. In such cases,
use the trial method.

How to collect it

Start watch at beginning of trial/behavior and stop watch at end of trial/behavior.
Accumulate time on watch. If separate duration for correct and error trials is desired,
each trial must be recorded separately.

How to chart it

1. Relabel the chart "Average Duration in Minutes", and fill 1in the identification
information.
2, Convert any seconds to decimal equivalents, using the attached table,

3. Find the averaz> duration per trial by: .
total duration

number of trials

Find the result on the left-hand scale of the charr, and find the appropriate day line.
Plot the data as a dot 1f the aim 15 to accelerate duration and as an x if the aim is
to decelerate duration.

. 4, If you record a total of O seconds duration, you will need to determine the
smallest amount of time your stopwatch can accurately record. Although the accuracy
may vary, you may assume that the smallest amount of time ie 1/10 of a second. To
find where 1/10 of a second is, convert it to its decimal equivalent (1/10 divided

O _ by .0166/10 = ,0016), find that fraction on the left-hand scale of the chart, and chart

ERIC
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. it as a horizontal bar seross the day line. Record "0 duration” as a8 ? just below
that line.
5. 1f you desire separate plots for 'correct" and "error" trials, follow the
directions for step 3 separately for "number of correct trials" and for 'number of
error trials".




USING DATA DECISION RULES TO ACCELERATE PERFORUANCE RATE

I. Determine the behavior to be changed, the performance aim, and the
instructional format. Select a target date. Document the procedures.

2. On your chart, find the vertical day line which is the calendar date you
selected for the target date. Find the horizontal lipne equivalent to your
performance aim. Oraw a 7&}- at the intersection of the aim and the date.

3. Implement the program, collect and chart three days of data.
4. To set the minimum 'celeration line, follow these steps:

a. Find the second data day.

b Find the second highest correct performance, if you are setting the aim
for corrects. |f you are setting the aim for errors, find the second
highest err- .rformance.

¢. From the inwe.section of the second data day and the second highest
performance, draw 3 line to the 7&- . 3

This line describes the minimum 'celeration: the change aim.

5. fLontinue running the program and collecting and charting the data.
Since the minimum 'celeration line describes the desired change not the
actual change, each day that you chart you should decide. Keep the following
. in mind when you are charting:

3, Is the pupil at aim? If the pupil reaches the aim, you should move to
the next curricular step or program as soon 3s possible, Delaying may
set the stage for poor performance. The chart should tell you before-
hand that the student is getting close to the aim. Return to step 1 for next -
program step. v

If the pupil is not at aim, go on to the following questions.

b. Is the pupil progressing? A pupil may be above the minimum 'celeration
line but not progressing. If you think the pupil may not be progressing,
draw @ lire-of-progress for the most recent six days of data. |If that
line is flat or going in the opposite direction from the one you desire,
make a change using the procedures described below. This step is very
important, especially if the student's actnal progress is not very ''near
to the minimum 'celeration iine.

¢. Has the pupil's performance fallen below the minimum 'celeration line
(above for deceleration projects) for three consecutive data days?
If the answer to this question is ''yes', it is probably time to make
3 change in your program.

6. If you decide to make a change in the instructionat format, yoJ can use
the decision rules to help decide what area of the format 1s most likely

to need changes,

. a. DOraw 3 line-of-progress for the six most recent data days. This may
include the three below the line and“’the three before those three.

b. Use the attached flow chart and list of format considerations for ideas
o on what to change.
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Once you have selected new procedures, document them. NOw set a ''ew'
minimum *celeration line. Follow these steps:

a. Implement the new proradures and collect the performance data.

b. On your chart draw a vertical line 1/2 day before the first day of the
new procedures.

¢. Find the second highest day of the last three days of data {the last
three in the '"old" procedures).

d. MHake a mark on the vertical line which is 'egual to' the performance of
the second highest day of the last three days of data.

e. Now draw a line from the mark to the ;}t'. This will make the new
line steeper.

If you do not want a steeper line, draw the new iine parallel to the
old line. This will change your target date. Draw a,ﬁ%. at the inter~
section of the new line, the performance aim and

the new date.

This procedure prevents the new procedures from having a terrible
effect for more than three days. If the new procedures are not
effective, the behaver will be below the new line for three consecutive
days. 1f this happens, make a change of the same type as you made
before. For example, If you made a consequence change, make anotrer
consequence change. Follow procedures 7a-7e again. If the behaver
still ends vp below, the rule Is not working at all, and use your
intuition-=-we really don't know how to advise you, slnce this hasn't
happened to us. Please call us if it happens to you!

Continue conducting the program and collecting and charting performance
data. Remember to ask yourself guestions about the performance as your

are charting. AND REMEMBER, THERE ARE NC MAGIC RULES...you may have more
success by changing according to your intuitition, knowledge and experience.
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from: White, O.R. & Haring, N.G.
Exceptional Teaching, Charles

Minimum 'Celeration Line €. Merrill, J976

1 Setthe aim star, the intersection
ot ¥ e airn rate and aim dale

2. Find the sta-t mark, the interseclion of

the mid-rate and migd-date of the furct
three rated days

8. Draw a new aim star, if neces-
sary, al the point where the new
mimmum ‘celeranon hine
interects the aim rate.

). Praw the minimum
‘celeration hine,
conneching the start
mark and the amn
star.

9. Ifachange in the program is
made {or any other reason than
a falure to mee* the mimimum
‘celeration cnitenon, draw a
phase.change line as belo,~ but
continue the otd mmmum
‘celeration hine without Change.

4. Whenever three successive 5 Draw a phase- £ Locate 2 new start 7. Draw a new mimimum ‘celeraticn hine,
rates fall below the mimmum change line, /2 days mark Gy ptacing 2 enther between the ~Id mm <ar and the
‘celeration hne, change the belore the lirst dot on the inter. new start matk of pacallel 1a the old
mstruchional plan rated day under the section of the first mimimum ‘celeration hne (the <econd

new plan. rated day under the option s iffuctrated hered

new plan and the
mud-rate of the last

o three assessments
‘ under the old plan.
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SHARP DECELERATICN IN CORRECTS

A sharp deceleratlon In correct performance usually Involves going

from a fairly high level of perfcrmance to a low level. Example’

are shown below.
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PERFORMANCE VARIAEILITY

Performance variabiiity Is derermined by comparing the data points with the
Ilne~of-progress. tf most of the data points are further away from the line
than the dlistance between 2 and 3 on your chart, variablility §s HIGH,

Examples are shown below and on the next page.

PERFORMANCE VARIABILITY REFERS ONLY TO '"CORRECT'' PERFORMANCE
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PERFORMANCE VARIARILITY
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2 05 4 Behaver: Sevezrely Retarded Male qg 05"" -~
Behavior: Agicll(: wp cued cup Behaver: Provoundl ¢+ Handlcapped Girl
e Bo {2 choice discrimination) OH .Ag?: 7
Q05 ~ Aim: 60 correct per minute, 1 or 0 005 ~+ Behavior: Picks up spoon, holds up
errors for 2 seconds
[ Alm: 20 correct per minute, | or 0
errors (drops spoon) P

O 10 20 30 40 50 60 70 8O 0 20 30 40 50 60 70
SUCCESSTVE CALENDAR DAYS
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PERCENT CORRECT

The Percent Correct should be above 83X for the majority of data days in order
to answer this question "Yes."
To determine Percent Correct:

Method A: For each day of data, add the total correct to the total

l: | errors for the total trials. Divide the total correct by
]

l tnhe total trials.

"1

[ ST ———

Method B; Use the "7 Meter” on top of your "EEU Rate Plotter”. Put the

*50" 1ine on the errors and read the % Correct next to the

TR "plot dot" for currects. Of course, if errors are higher than

_i i '. correcte, corrects will be less than 50% and the plotter will

T AR — —
- 33N -

n
Ry }' not work. If corrects are at "zero” (below the floor), corrects
: ' :.g. i o0 : are at 1007 and the plotter is unnecessary.
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DESIGNING AND CHANGING INSTRUCTIONAL FORMATS

-

General Considerations

Are you prov*iing the copportunity for independent responding? Have you
established an allowable latency period?

Do you have appropriate consequences? Do you have different consequences
for carrect and incorrect responses?

Are you using appropriate sgignals to get the behavior started?

Are your materials natural and age-appropriate?

Is the setting for instruction appropriace?

Format Considerations for Acquisition

Reinforce accurate performance.

Provide sufficient response opportunities.

Provide as little assistance as possible

Provide as little axtra information as required

fonsider the entire bLehavior

Consider generalization when you choose constant or varied stimulus events

Strategles for Acquisition Problems

Provide aaditiconal information as a

1.
2.
3.
4,
3.

consequence for error responses
antecedent to the opportunity to respond

er conjugate with responding

Change verbal/signed/gestural direction or signal

Add gestural cues

Add verbal cues/stress key vords

Add a permanent model

Add a manager demonstration

Add ptysical prompts

Add an assisted demonstration

Add positionfcolor/emphasis cues to instructional materials

Format Comsiderations for Fluency-Building

Reinforce fluent performance:
Inccease opportunities to perform the behavior (drill & practice’

Increase the freedow to perform the behavior
Increase the rate of teacher-presencation

Consider generalizaition

. Strategies for Fluency-Building Problems

Provide directions for fluency before/durirg performance
Add/change consequences to motivate correct/fluent responses. Use a
"reinforcer survey' to identify possible consequences: provide 'variable”

consequences, a different type each time; hide the prize until it is earmed;
use conjugate consequation.

1‘4 R
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5.
6.
7.
8.

7.
8.
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Change the schedule for consequation of correct/fluent responses. Increase the
ratio or interval of the schedule; use a variable schedule; delay conjugate
consegueation.

Inplement a changing aim strategv, increasing the amount of behavior required
tc receive consequation daily; tell or show the student how much "work" she’
he must finish

Incr.ase thn number of response opportunities.

Increase practice./drill

Work with a morz competent peer.

Ac¢d/change consequences for disfluent/incorrect responses

Strategies for Compliance Problems

Move tc a more difficult gkill level. Are ¥ou gsure this sgkill level is the
correct one? Are your criteria tc> high? Do you require a lot of days at
criteria? 1Is the student bored?

Change or add a motivating consequence for correct/fluent performance.

Change the schedule for consequation of correct responses to avoid satiation.
Institute a response cost procedure (Gain for ccrrect/fluent, lose for error/
disfluent).

Elininate competing cousequences.

Add a time 1imit for no responses/change or add a motivating consequence for

no responses and for errors {Caution: parental/guardian permission adviaed pricr
to implementation of aversive, negatively reinforcing or punishing consequences).
Institute “all day" procedures for compliance.

Avoid: moving to an easier gkill level; repeating the instructions; coaxing

or prua.ting the respunse; providing assistance; completing the response you-self;
thre.tening the student; warning the student.
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SUPPLEMENTAL RULE SHEET: ACCELERATE DURATION OF RESPONDING

The Suiplemental Rule Sheet is an expanded text version of the accowpanying

fiow sheet for 'Accelerate Duration of Responding". Each diamond-shaped figure .
represents a decision point followed by a ghort explanation which should help

you make an instructional docision. Since much of the information has been
presented in the two inserts "Using Data Decision Rules" snd "Data Types“, a

quick review of these sheets would be helpful.

v

If the student hss wet aim, you should move to the mext
curricular step or program as soon as possible. If the
student has not met aim, go on to the next question.

I1s the student progressing? A student may be abu™e the
. vinimum ‘celeration line Lut not progressing. If you
think the student may not be progressing, draw a line of
progreas for the most recent six days of data. If the
line of progress is flat or decelerating, make a change
in the instructional program. Refer to the insert on
"Using Data Decision Rules with Minimum 'Celeration” for
instructions on drawing a new winimum celeration line.

Has the student’'s performance fallen below the minimum
‘celeration line for three consecutive days? If so,
then it is time to make a change in the instructional
program.

In prograws designed to accelerate the duration of student
responding, the record floor represents the smallest amount
of time that your stopwatch can accurately record. If
al} of the target performance is below the record floor,
the skill is too difficult, and you ghould probably step
@men FLoee? back or slice back to an easier skill level. Exawple:
In a program designed to increase the duration of working
on task, 8 minimum ’'celeration linz wae drawn from the
results of a three day assessment to the program aim of
. four hours (by the end of the year}. Following the initial
agsesswent, ) sec duration was recorded for three consecutive

1du
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days.To determine the record fioor, convert the gmallest
amount of time that your stopwatch can record to a decimal
equivalent in minutes (.1/60 = ,0016). fini that fraction
on the left-hand scale of the chart, and cnart it as a
horizontal bar across the day line. Reccrd "0" duration
as a ? just below that line. Since corrects are below
the record floor in this example, a step or slice back to
an easier skill level should be made.
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If this is the first phase of your program, the arswer
to this question 1s no. If you have ever reached steps
(4) or (5) on your flow gheet for the skill your student
is currently working on, and the student’s performance
has not accelerated since, then there is a compliance
problem.

See the examples below 1f you are uncertain whether or
not your student's performance pattern shows high varia-
bility or sharp deceleration -in corrects.
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To answer this question, multipy your aim by .83..1f -ay
currects are greater than .B3 times the aim of your pro-
gram, then cl.ange your program to motivate student respond-
ing. Example: 1f the aim of your program is to incresssz
playing with peers (e.g., minutes o: participation in group
games) to the entire 25 minute recess period, the .B3 times
your aim would be .B3 X 25 = 20.75 minutes. If any of

the performance data is greater than 20.75 minultes, the
answer to this question 18 Yes, and you ghould turn to

page i2 of the Handbook for suggested strategies for fluency
building problems.

This refers to the line of progress for your student's
data. 1f it i5 either flat or accelerating, then there
is an acquisition problem in student responding.

In programs designed to accelerate the duration of student
responding, multiply the eim by .5 and estimate the value
for the start of the line of prcRress. I1f the trend of
corrects starts at more than .5 times the aim, then you
should change the instructional format. Example: The
aim for the peer play program mentioned earli.r was 25
rin. Multiplying this number by .5 ylelds 12.5 winutes.
If the line of progress starts at more than i2.5 min, then
a format problem is indicated.

11
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SUPPLEMENTAL RULE SHEET: DFCELERATE LATENCY AND DURATION OF RESPONDING

The Supplemental Rule Sheet 1s an expanded text version of the accompanying flow
shect for '"Decelerating Latency or Duration c¢f Responding”. Each diamond-shaped
figure represents a decision point followed by a short explan~tion whichk should
help you make an instructional decision. Since wuch of the information has been
presented in the two inserts "Using Data Decision Rules' and "Data Types", a
quick review of these sheets would be helpful.

9 If the student has met aim, you shculd move to the next
AT AM! curricular step or program as soon as possible. 1If the
student has not met aim, go on to the next question.

. Is the student progressing? A student may be below the
line but not progressing. 1If you think the student may
not be progressing, draw a line of progress for the most
recent six days of Jata. If the line of progress is flat
or accelerating, make a charge in the instructional pro-
gram. Refer to the insert on "Usxing Data Decisiun Rules
with Minimum 'Celeration'" for instructions on drawing a
nev minimum celeration line,

- - ————

Has the student's performance data been above the minimum
'celeration l'ne for three consecutive days? If so, then
it is time to make a change in the instructioral program,

If the aim of your program is to decelerate the latency
and/or duration of student responding, then you will have
already determined the record or performance ceiling for
your program. This represents an allowable time iimit
after which a contingency for no response is implemented.
In a latency program, the performance ceiling is usually
5 szec, whereas in programs Jdesigned to dacrease the dura-
tion of student responding (e.g., shoe-tying) the time
limit wmay vary. 1In either case, if student responses re-
vain at the record ceiling, then you should step back to
an easier skil]l level.
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1f thi: is the first phase of your program, the answer

to this question is no. If you have ever reached steps
{4) or {5) on your flow sheet for the skill your student
1s currenty working on, and the student's performance has
not decelerated since, then there i8 a compliance problem
in student responding.

See the following examples 1f you are uncertain wheth:r
or not your student's performance pattern shows high vari-
abilicy or sharp acceleration in the target performance.
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One method for determir.ng high variability in the target
performance data involves the use of sn ordinary wooden
pencil. Take the pencil and place it directly over the line
of progress for the target performance data. If the majority
of data for the line of progress can be aeen around the
outiine of the pencil, then high variabiiity is indicated,
In the gshoe-tying program (decelerate duration) on the
preceding page, performance haa been above the line for
three consecutive daye and a change in programming is

needed, When a pencil is placed directly over the line

of progress for the six most recent data, four of the six
data points remain visible. In this case, high variability
indicatee that there ie a compliance problem in thie program.

To answer this question for decelerate duration or latency
of responding programs, multiply your aim by 1.2 . If any
of the performance data is less than 1.2 times the aim

of your program, then change your program to motivate Btu-
dent tesponding. Example: The aim for a shoe-tying program
is 6 sec and the student performance closest to the aim

is 1 min and 15 sec. First find the decimal equivalent

in mirutes of 6 Bec, and 1 min 15 sec:

6 i3

60 .10 60 1.25
Multiply the aim by 1.2 to get .10 X 1.2 = .12 . Since
student performance ig not less than 1.2 times the aim,
the answer to this decision point is no, and you should
move to the next decieion point on the decelerate duration

of responding flow sheet.

3

This refers to the line of progrese for your student's
data., 1If it ie decelerating, then student performance
indicates an acquisition problem.

In programs designed to decelerate the duration or latency
of student responding, multiply the aim by 2 and estimate

154
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the value for the gtart of the line of progress. If the
target performance trend starts at more than twice the
aim, then an acquieition problen ie indicated. If tae
performanqge trend starts at less than twice the aim, then
you ghould change the instructional format, Example:

In the shoe-~tying program mentioned above, the aia ig to
decelerate the duration of student responding *to 6 gec.
Converting thie value to a decimal equivalent in tminutes
gives us .1, and multiplying this value by 2 yields .2 .
If the line of progrese for the performance data begins
at any value less than .2 , and the student is not at
aim, then you should change the instructional format.
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SITE |
Introduction

Mr. Carl Binder provides preservice and inservice troining to teachers in the use
of Precision Teaching techniques, and writes and distributes the "Data-Shoring
Newsletter”. Mr. Binder’s interest in decision rules and his five year associotion with
tne Instructionol Hierarchies Research Project led to his participation in fifth yeor
activities. Mr. Birder provided nome$ and addresses of teachers he had troined in the
Northeost, and he then distributed capies of the Handbook of Experimental Procedures
to consenting subjects and provided follow-up in the use of the experimentol decision
tules to subjects who requested ossistance.

A totol of 46 potentiol subjects from the New England areo were invited to
participate in the project. Mr. Binder moiled o list of names and addresses of 38 of
the potentiol subjects to the project and they were then mailed an introductory letter,
two copies of the consent form, (see Appendix 1), o Background Questionnoire ond
postage-poid return addressed envelope. The Handbook of Experimentol Procedures
ond o contoct cord were moiled to Mr. Binder, who distributed these moteriols to
consenting subjects. Subsequent guestionnaires and inserts to the Hondbook were
moiled directly to subjects by members of the research stoff. The nomes of on
odditionol eight potentiol subjects were provided by their administrotors
who contacted the project directly ofter tolking with Mr. Binder. Since these
potentiol subjects were identified foirly lote in the project yeur, they received the
Handbook ot the some fime they received introductory letters, censent forms ond
Background Questionnoires. Twenty-seven of the 46 potentiol subje:ts consented to
porticipote, 10 subjects did not, nine people did not returr consent forms. [Return
rote 80% (37/46) consent rote 73% (27/3D1.

Subjects received no explicit training in the use of experimento! procedures,
either from Mr. Binder or project stoff, olthough ossistonce wos ovoiloble upon
request,

Method
Subjects
Subjects were 27 teachers from |l different schools or residences in

Mossochusetts. Twenty-three subjects worked in privote schools or focilities serving o
total of opproximotely 506 handicopped pupils. Two subjects worked in o stote school
that served opproximotely 1200 hondicopped pupils. Two subjects worked in two public
schools serving o totol of 47 handicopped pupils. The totol number of
severely/profoundly handicopped pupils served by oll schools wos 1,662 ond two of the
schools were integroted facilities serving both severely/profoundly hondicopped pupils
and nonhondicopped pupils. Subjects served o totol of 254 pupils, including two leorning
disobled, nine mildly handicopped, 36 moderotely handicopped, 93 severely
hondicopped, 56 profoundly handicopped, 9 multiply handicopped, 8 deaf/heoring
impaired ond 30 outistic pupils.

Twenty-six of the subjects tought 226 pupils per yeor, 198 on an averoge doy,
with o mean closs size of 7.6 pupils {ronge 2-12). Orne of the subjects tought 28
moderotely handicopped pupils. Teachers usuolly worked with groups of mixed ages
(see Toble }-1).




TABLE (-]

AGE GROUP OF PUPILS SERVED BY SUBJECTS

Pupil Age Group No. af Pupils No. af Subjects
Elementary (6-12) 19 2
Mixed Pre-school and Elementary (2-12) 24 2
High Sa ol {12-22) 125 I
Mixed Elementaory and High School (6-22) 5 I
Above School Age (22+) 4 |
Mixed High School and Older (11+) 77 10
TOTAL 254 27

Teachers averaged 3.8 years teaching experience (ranje 1-22 years)and 2.9 years
in special education (range I-7 y=ars). Twenty-one af the 27 subjects had training in
Precision "eaching. Twenty-four subjects reparted some type af assistan:e in their
classrooms. One subject reported |15 assistants, six valunteers, and twa students far a
tatal of 476 hour. af assistance ench week. The ather 23 subjects reparted a tatal af
45 assistants, 4 valunteers, 6 student teachers, and 13 athers wha work a tatal af 977
hours per week., Of these subjects, the subject with the [east amount af help had four
haurs a week, while the subject with the mast help had 96 hours a week. These 23
subjects had an average af three helpers (range I-Sf for an average af 42.5 hours per
week (range 4-96 haurs). The three teachers wha did nat have any assistance served
twa, four, and ten pupils. Twenty af the 27 teachers reparted that pupils in their
classrooms received some type of therapy for appraximately 5.7 hours each week
(range [-30Q haurs).

Subjects conducted programs on a regular basis in a variety af instructional
settings. Twenty-twc conducted instructional programs at least once per day, twa
subjects four times per week and three subjects three times per week. Eight subjects
pravided five or fewer trials, eleven subjects pravided 10-15 trinls, one subject
pravided 16-20 trials ond seven pravided 20 or more response opportunities. Al!
teachers requested individual responses from their pupils. Eighteen divided their
instruction by requesting individual responses in l:] sessions, group sessions and
natural occasion”. Seven subjects spent at least 60% af their time in I:| sessions
(mean 82%), and twa subjects spent 80% and 90% af their instructional time requesting
pupil responses at natural occasions for responding. Subjects spent an avcrage of 4.2
hours per week planning (range 1-10 hours).

Evaluation procedures used by subjects at this site included frequent data
callection and graphing af pupil performance dota. Twenty-one callected data an
95.100% af their instructional programs, twa on  85-94%, one on 75-84%, twa on
50-74% and one callected data on 10-24% af the instructional programs. Fourteen
reported that they callected data every time the pregram was run and eleven reported
they callected data almcst every time programs were run. One subject callected data
about half the time programs were conducted. Fourteen subjects callected data on
every ftrial, four subjects callected on special probe trials, three subjects on the last
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frial only and one on o random number of trials. Twenty-si= subjects collected rate
datc in their classrooms, ond for |7 subjects, this was the most frequently used data
type. Twenty-two grophed their pupils' performance data.

All subjects utilized decision-rules in ot least some programs for deciding when
to step chead and what to do when o pupil met oim. Twenty-two reported rules for
deciding when to step back in ot leost some of their programs, and sixteen reported
rules for deciding when ond what instructional strotegies to change in at least some of
their programs.

Troining and Follow-up

Mr. Binder octed as an intermediary between subjects and project staff in
regords t2 ftraining during the year. Subjects were free to contact Mr. Binder
whenever ossistonce was needed on adopting the procedures to their classroom or on
using the Handbook.

Project staff assisted subjects through phone or moil contcct.  Assistance to
subjects using the procedures in their classrsom for a trial period was provided by
project stoff through phone colls.

Results

Cast of Training

There were no direct troining costs for subjects ot this site. The cost of mailing
the Hondbook and other moterials was $6.89 per subject, a total of $186.03 for the
site.

Evaluation of Handbook

Site | subjects did not receive any direct training from project sta.f or the
project intermediory, Mr. Carl Binder, on the use of *he decision-rules or the
Hondbook of Experimental Procedures {Handbork). All 27 subjects who received
copies of the Handbook were given the opportunity to evaluate th-~ moterial in the
Handbook through the Handbnok Questionnaire. Seventeen of 27 subjects (63%)
returned a completed Handbook questionnaire. Subjects spent differing omounts of
time reviewing the Handboc:. One subject spent one week reading the materic!, while
the ather sixteen subjects averaged 3.1 heurs (range [-10 hours).

Eoch subject rated the clarity of information presented in rine sections of the
Handbook on a Likert Scole ronging from 5 (Very Cleor} to | {Confusing). Some
subjects did not respond to all items on the questionnaire. in general, there was a wide
ronge in tubjects' rotings, but most sections of the Handbhook averaged "4" or better
(Table [-2). Subjects roted sections on "Quick Reference Guides for change strategies”
{mean 4.7, ronge 3-5) ond "Fiuency Building" (mean 4.5, range 3-5) as the mos'
understandable. .

Eleven of |5 subjects wrote additional comments on the overoll information
presented in the Handboov of Experimentol Procedures. Nine of the !l subjects
commented on the formot of the Handbook. Three of these subjeats <cid that the
overoll formot wos good {e.q., "I'm very impressed with the layout, mrgaaization, and
clority of the _i-fmd%wk.) Two subjects said the generol formot could be inproved
(e.g., "You have o boatlood of informotion but it's packoged ond presented
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owkwardly.") Four subjects said that the format af individual sections af the Handbook
needed impravement. Twa af these four subjects cited the sections on determining
percent correct {e.g., "With the exception af determining percent correct all
information in the Handbook is clearly presented) or performonce vcriability. One
subject reported that the section on determining sharp deceleration in corrects should
be clearer and one subject stated that the "Rules for Rate” were nat clear. Twa af the
eleven subjects commented on the contents af the Handbook. Both af these subjects
l?iic:gbth: averall usefulness and importance af the information presented in the
0ok,

Table 1-2

RATINGS FOR CLARITY O INFORMATION PRESENTED IN THE
HANDBOOK OF EXPERIMENTAL PROCEDURES

Content Ratings
medn range
Using the decision rules (N=17} 4.3 (3-5;
Rules for Rate (N=15) 3.7 (2-5)
Rules for Percent Correct (N=10) 3.0 (1-4)
Quick Reference Guide for Change Strategies (N=17) 4.7 (3-5)

Drawing lines-af-progress, determining percent
carrect, performance variahitity and sharp

deceleration in corrects (MN=17) 3.5 (1-5)
Establishing initial instructional formats {N=17) 4.7 (3-5
Acquisition (N=17) 4.1 (1-5)
Flvency Building (N=17) 4.5 (3-5)
Compliance {N=16) .4 (3-5)
Median Rating 4.3

Adoption af Procedures

Subjects indicated their decision whether or nat ta adopt the procedures ond
experimental rules in their classroom on the Trial Period Questionnaire. Eighteen af 27
subjects (67%) returned a-completed questionnaire. Of these, |5 af |8 subjects (83%)
agreed ta apply the procedures in their classrooms for a trial period.

The three subjects wha decided nat to odapt the procedures each gave reasons

for their decision. One subject was nat longer emplayed. Anather subject expressed
continved interest and support in the praject activities, but explained that his
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octivities no longer included direct service for handicapped pupils. The third subject
felt that the procedures were not applicable to her students or comPatible with her
instructional procedures, since her ten severely/profoundly handicapped pupils had
such low rates of independent respanding. Since this subject indicated that her/his
instructional ond evaluation procedures were compatible with application of the
procedures, and since he/she rated the Handbook as very clear, this subjects' decision
to not adopt the procedures may be due to a miscanception of the application of rate
data.

Of the 15 subjects who ogreed to try the procedures, seven subjects did not
provide information to the project regarding the application of the procedures (see
Table 1-3}. Four of these did not octually use the procedures, reporting that they "did
not hase time.” One subject, who became an administrator during the project, did noi
instruct his/her teachers in the use of the procedures as he/she had planned. Two
subjects reported using the procedures, but did not return completed Procedures
Questionnaires. Thus, of the original 27 subjects, 8 subjects (30%) uctually applied the
procedures and reorted results to the project.

The eight "yes" subjects included teachers who served o total of 52 pupils, with
on average class size of 6.5 pupils (range 2-11). Two of these teachers did not have
ony assistonce in their classrooms, one teacher had 4 hours per week of help, and the
other five teachers had o median of 36 hours per week of assistance. The nine "no"
subjects generally had larger classes {average class size 10.5 pupils) and more
assistance (average 40 hours per week) and more teaching experience (4.52 years vs.
2.1 years for "yes" subjects). Instruction and evaluation methods generally did not
differ between the two groups, although five of the 9 "'no" subjects did not graph their
data. The "o subjects spent less time reviewing the Hendbook and rated it lower
(average 4.0) than the "yes" subjects {average Handbodk ratfing of 4.7).
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Toble 1.3
COST OF TRAINING AND FOLLOW-UP (N = |5)#*

Agreed to Requested Received Cost of Totol Cost of Reported on
Subiect # Triol Period Follow-up Follow-up Fotlow-up Troining & follow-up Use of Procedures
5301 X X X $13.04 $19.93 no
5302 X X X $16.99 $23.88 yes
5314 X X no $ 0.00 $ 6.89 no
5321 X X X $ 3.37 $10.26 yes
5326 X X X 515.86 $22.75 no
5327 X ao no $ 0.00 $ 6.89 yes
5328 X X X $2.28 $9.17 no
5322 X X no $ 0.00 $ 6.89 no
5336 X X X $ 9.46 $16.35 yes
5338 X no no $ 0.00 $ 6.89 no
5339 X X A $ 5.82 $12.71 yes
5341 X X no $ 0.00 5 6.89 no
5342 X X no $ 0.00 $ 6.89 yes
5346 X no no $ 0.00 $ 6.89 yes
5347 X X X $15.47 $22.36 yes

l Includinn long distunce charges.

* Three subjects d:d not ogree to use procedures
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Faliow-up

Eight of the eighteen (44%) subjects returning Trial Period Questionnaires
requested follow-up assistance in the Application of the procedures. Of these eight,
four actually received technical information. Twa of these four eventually returned
Procedure Questionnaires (Table 1-3). Each af the other four subjects were contacted
by telephone, but, since no questions were asked by the subjects, no technical follaw-
up was provided. Of these four people, only one returned a Procedure Questionnaire.

Four other subjects requested follow-up assistance during the application of the
procedures. A total of 12 of the |8 subjects who returned a Trial Period Questionnaire
eventually requested fallow-up (67%), eight received technical information and seven
reported on use of the procedures (Table 1-3).

Content of the follow-up information included assistance on specific
instructional programs (2 subjects), setting aims (2 subjec?s) and use of the flow chart
(2 subjects). Other content included: punishment, noncompliance, Jeterrnining
percent correct, drawing minimum ‘cereration lines, use of physical assists, component
vs. whole task techniques, deceleration of errors during fluency building, use of the
rate plotter, yse of Cecision Record Sheets, and the application of changing aim
strategies.

~ ™o, .
[ FHR G JOW=up
= il S o L dnhod 4

Twelve subjects requested fell. v-up and eight subjects received specific follow-
up information (Table 1-3). One subjsct was provided information in four separate
prione calls, one suvbject in two calls, and one subject in one letter and one call; all
other subjects were follaw-up in a single phone call {total follow-ups: 12 phone calls
and ! letter), The total cast of the fallow-up to eight subjects was $91.75. The cast
per subject ranged from $2.28 - 16.99 with u median of §11.25. Of the eight subjects
who received follow-up, three did not use the procedures; tatal cost for theso subjects
was 540.64. Thus, total follow-up cost for subjects wha did use the procedures was
$5t.11 {Table |-10).

Applicarion of Procedures

The eignt subjects applied the experimental procedures over a total of 67 weeks
in 51 instructional programs far |13 different pupils, 27% of the pupils served by these
teachars. Five teachers, each af whom taught six pupils, applied the procedures in one
or more progrems 2atal 27) for one pupil each. Subject 5327, with nine pupils, applied
the procedure; to three programs for twa pupils, Subject 5321 applied the procedures
in 6 programs for four of || pupils, and Subject 5302 used decision-rules with both af
her /his pupils in a total af |5 programs.

Previously, five subjects indicated that they preferred to collec’ ate data and
three subjects indicated that they preferred to collect accuracy data or counts af
behavior; nevertheless, rate dota were cellected in every program in which the
procedures were applied (regular rate in 44 programs, adjusted rate in 7). Six subjects
applied the rules using the minimum ‘celeration procedure, and twa subjects used the
method of drawing lines-of progress every six dcys and comparing the patterns.

The usefulness of the Hondbook to subjects during the applicction of the
procedures was given a median average rating of 4.25 (Table [-4), as campared to an
overall rating of 4.44 prior to application. Changes in ratings during use o the rules
are shawn in Figure {-1. Subjects rated the sections of the Handbook «ncerning
technical iaformation necessary for application lower thon section dea'ing with
instructional strategies and design,
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Table 1-4
USEFULNESS OF THE HANDBOOK
DURING APPLICATION OF THE PROCEDURES

Topic Rating Mean Range

I.  How ta Make an Instructional Decision (N=7) 4.43 4-5%
2.  Quick Reference Guides for Change Strotegies (N=8) 4.5 2-5
3. Drowing Lines-of-Progress (N=8) 3.75 2-5
4.  Determining Percent Correct ((N=B) 2.63 i-4
5. Determing Performaonce Voriability (N=8) 3.13 1-5
6.  Determining Sharp Decelerotion in Corrects {N=8) 2,75 2-5
7.  General Considerations for Instructional Formats (N=8) 4.5 4.5
8. Acguisition {N:=B} 4.5 3-5
9. Fluency-Building (N=8) 4.5 3-5
10. Compliance (N=8) 4,25 2-5
1. Medion Rating (N=8) 4.25 3-5
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Since the technical sections were rated lawer, and since na direct training was
pravided ta these subjects, it is nat surprising that the subjects generally had some
difficulty ir. the correct application of the procedures. Five subjects shared pupil
2erformance data ond evaluation af their application af the procedures showed several
major errors: mast commonly, subjects did nat draw new minimum ‘celeration lines
following a phase changes and did nat moke changes when the pupil's performance fell
below the riinimum 'celeration line.

Prior ta the use af the procedures, subjects reported planning for a median af 4.0
hours per wealk (ran%? I-10); during the application af the procedures, the median was
3.5 haurs per week (range 1.5). Four subjects felt that their planning time increased
during application of the procedures, and four felt that it remained the same. in two
cases, planning time octually increas:d, in one case planning time remained the same,
and in five cases, the reported planning time actually decreased (Figure |-2),

Subjects rated their attitude toward the procedures as 4.53 averall (Table 1-5).
Vue to a research error, no ratings af their attitude prior ta application ai the
procedures were made. These subjects, with previous training in Precision Teaching,
gave the highest ratings to callecting and charting pupil performance data.

Table 1-5

SUBJECTS' RATINGS OF ATTITUDE TOWARDS THE PROCEDURES
DURING THE TRIAL PER!OD

TopicRatings (N = 8)

Mean Range

. Using the procedures when instructional 4.37 3-5

programs are established
2. Callecting performance data 5.00 —-
3. Charting performance data 5.00 —_-
4., Drawing Minimum 'celeration Lines 4.43 3-5«
5. Drawing lines-af-progress in order

ta apply the rules 4.00 4.5
6.  Using the experimental decision rules 4.50 4.5
7. Using the change strategies for

instructiona! programs 4.38 1.5
8. Overall 4.63 4.5

*  N=T7Subjects 165
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Impact of Pupil Performance

Seven subjects estimoted that the decision-rules acceleroted pupil performance,
while one subject felt they made no difference. Seven of these subjects plon on
continving to use the procedures. The subject who estimoted that the procedures
made no difference wos using the "drow patterns” procedure for applicotion of the
decision rules. The other subject using the "draw patterns" methed does not plon on
continuing to use the procedures, olthough he/she estimotes thot they occeleroted
pupil performonce,

Five subjects provided pupil performonce dato for nine diffzrent pupils working
on 31 different instructionol progroms. The instructionol progroms were oimed ot o
wide range of behoviors. The targeted movement cycles and the age ronges of the
pupils as reported by the subjects ore shown in Toble [-§,
Tot.le 1-6

TARGETED MOVEMENT CYCLES IN PUPIL PERFORMANCE DATA

Age Range of Pupils Movement Cycles*

6-12 Writes digits; writes digits to answer multiplicotion focts;
writes nome; soys three/four letter words

13-19 Writes digits for addition to 100; writes digits to answer
subtroction focts; writes nome; writes copitol letters;
writes digits to answer moth focts

14-23 Ploces cup (right & left hands); releoses carrot {right &
left honds)
26-27 Lifts knee; tokes steps; counts coins; soys 1-100; swings

arm; count. Dy 5's; soys doys of the week; counts dots in
orroy; counts three objects; flexes onkle; bends knee;
counts numbers

*  Movement cycles ore given generollv os described by subjects; most subjects
counted both correct and error responses, although tnat distinction is not mode obove.

Each of the subjects who provided pupil performonce doto used the minimum
‘celarotion line method for derermining when on intervention should be made, olthough
ther= were many errors in the applicatior. of this procedure. There were instonces
where subjects did not drow new minimum ‘celerotion lines following the chonges. I
phases where there were minimum ‘celerotion lines, pupil performance fell below the
line for three consecutive days on 32 occosions. Less than half the time (15), subjects
then mode a change; in the majority of these "intervention opportunities" the subject
continved with the ineffective procedures. Subjects olso chonged instructionol
strotegies thot were effectively focilitoting pupil progress cn four occosions.
Sometimes subjects did not indicote performonce oims on the chort. The lock of oims
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on the cnart may indicate the lack aof ony gim for performance; in any case, the pupils
aof four subjects {all except those of subject 5302) showed almast na progress through
the curriculum, with ane "step ahead in curriculum® for seven pupils in |6 programs in
723 calendar days (Table 1-7).

These four subjects alsa made relatively few interventions, 13 in 340 days of
data. Three of the subjects used suggested strategies (decision in accord with the
rules) everytime they used an intervention, while Subject 5302 faltowed ‘he rules in
53%| of the interventions (Table |-8). One subject submitted data that could nat be
analyzed.

Each subject wha submitied pupil performance data estimated that the
experimental procedures accelerated pupil progress. The percentage of successful
interventions raiged fram 50% ta 100%. Overall, 70% af the interventions were
successful, and 50% af the interventions were mode in accord with the rule
procedures. Subject 5321 submitted pupil performance data cavering before and
during the application of the procedures (Table 1-9). The six programs with four
pupils, the teacher stepped dhead three times but made na strategy changes prior ta
the use af the experimental rules. During the application of the rules, the teacher
stepi. od chead once and made six interventions.

]

Accuracy of the Rules

Notations made by the subjects of the types of intervention strategy changes
they made were used ta determine whether the change was n accard with the
intervention strategies suggesied by the rules. In twa cases, the description pravided
by the subject was unclear, and these cases were eliminated from analyses. There
were a tatal 321 changes which were onalyzed. The accuracy of the rule in predicting
pupil progress was 65% (Table |-10).
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Table I-7
ANALY 515 OF PUPIL PERFORMANCE DATA

Subject's

Estimate of
Calendar Data Step Inter- Impact of

Subject Pupils  Pragrams Days Days Phases  Aheads ventions Usable #Successful %Successful Procedures
5302 15 1767 668 71 i3 29 22 (5 68% Accelerated
5321 & 267 134 I5 | 6 & 5 23% Accelerated
5339 i 24 122 8 0 6 4 2 50% Accelerated
5346 4 32 55 5 0 | I I 100% Accelerated
5347 2 1o 29 3 0 0 0 - - Accelerated

TOTAL 31 1757 739 102 13 58 34 24 71% °
177
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Table |-8
UTILIZATION OF SUGGESTED STRATEGIES

Subject ## inierventions ## Usable  # Successful % Successful ## Using Suggested % Using Suggested Predictability
Strateqy Strateqy of Rules
a2 28 22 15 68% 8 53% 60%
5324 6 6 5 83% A 100% 83%
5339 6 4 2 50% 4 100% 50%
5346 1 I i 100% | 100% 100%
5347 | 0 - - - - -
TOTAL 43 33 23 70% 15 58% 65%
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Table 1-9
INDIVIDUAL PUPIL PROGRESS BEFORE AND DURING APPL'CATION OF EXPERIMENTAL RULES

Before Use of the Rules During Use of Rules
Subject Pupil Behavior Data Step Av. Days Inter. % Success Data Step Av. Days  Inter- % Success % Follow
Days Aheads To Step ventions Interven-  Doys Aheads To Step vent- Interven- les
. Ahead tions Ahead ions 101§
5321 | writes 38 [ 38 0 ? 13 0 ? | 100% {00%
digits
! writes 25 0 ? 0 ? 27 ] 7 { F00% 100%
mult.
facts
2 says three 3} | 3l 0 7 28 0 ? I 0% 100%
letter ]
words
3 writes 41 0 ? 0 ? 23 0 ? I 100% |009§
name
4 writes 4| | 4l 0 ? I2 ¥ ? | 100% 100%
digits
4 writes 30 0 ? 0 ? 26 0 ? | 100% 107%
mult,
facts
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. Table 1-10

ACCURACY OF RULES FOR INTERVENTION CHANGES

Pupil Progress Pupil Progress

Actually Accelerated Actually Did Not Accelerate
Changes made in accord with a rule
(Prediciton rhat progress will be 48%* 13%
accelerated) (N=15) (N=4}
Changes made 10t in accord with a
rule (Prediction that progress will 23% 16%*
not be accelerated) (iN=7) (N=5)

#*Concurrence of prediction ond actuai results indicates rute accuracy: total 20/31:265%.
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Cost_Analysis. The totol cost for providing Handbooks and follow-up te 27 subjects in
this site ore shown in Toble 1-11. Of the 27 subjects, eight octually utilized the
procedures in their clossrooms for o total of 13 pupils over 91 weeks. If all site costs
ore included, t..2se figures result in on averoge per pupil cost of $10.29 during the
experimentol perioad of opplicotion, or approximatzly $3.05 per week.

If costs are separated to include only those costs incurred Ly subjects who
utilized the procedu es, these figures gre reduced to o median cost of $6.89 per pupil
and $1.33 per week (Table 1-12). For subjects who opplied the procedures, the cost per
program per week averoged $.13. Figures for each subject vory considerably (Table i-
12), and would have been considerably lower if subjects had involved more pupils in
their applicotion of the experimental procedures.

Table -1
COST SUMMARY

No. Subjects Participoting 27

Total Hondbook Costs : 186,03
Toral Follow -up Cost : v, 75
TOTAL SITE COST : $277.78
Av. Per Subject Cost $ 10.29
Ay, Per Pypil Cost* : § 21.37
Av. Per Week Cost** 5 3.0%

* |ncludes N=13 pupils whose teochers opr lied the procedures in instructiona! progroms
** |Includes N=91 weeks during whicih teochers opplied procedures

I r.:f i;




Table 1-12
COSTS FORt SUBJECTS APPLYING PROCEDURES DURING EXPER MENTAL PERIOD

Application of Proced:,cs Costs Cost Analysis

Subject Weeks Pupils Programe< Handboc! Follow-up Towot Ner Pypil Per Program  Per Program/Week
5202 i8 2 15 5 6.89 $16.99 $23.88 511.94 $1.59  51.33 .09
5321 8 4 6 4.89 3.37 t,26 2.57 .71 1.28 .21
5327 6 2 3 6.89 0 6£.39 2.45 2.30 .15 .38
5336 d i i 6.89 .46 16.35 16.35 .34 Z.04 29
5339 6 i 2 6.8, 5.82 12,71 12. 71 6.35 2.12 .06
5342 R | 10 6.89 0 6.89 6.89 .69 .63 06
5346 6 ; 4 6.89 0 6.89 6.R89 1.72 .15 .29
5347 6 | 2 6.89 15.47 22.36 22.36 [{.18 3.73 1.85
TOTAL 91 13 49 €55.12 SSEL I 106.23

MEDIANS .8 §6.89 $ 1.59 $1.33
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SITE 2
Introduction

The subjects from Site 2 were given the opportunit L pur  .pate in *he project
through a cooperative arrangement between the Cent ¢ for Inservice Training and
Program Developmen, (CiTPDY) and the Instrusticnel Hierarchies Rasearch Project.
The CITPD provides services for severely and profoundly handicapped students and
their fomilies through a demonsiration center and ITuining programs, The training
activities include two three-week Surnmer Workshops', three one-day mini-workshops
ond follow-up a.. storce to trainees, with a major content emphasis on systematic
instruction and the integra’ion af services through a "comprehensive education team"
(See Appendix 2 for a more compiete description of CITPD). CITPD identifies
prospective schools ond districts throughout the Western Region for participation in
the fraining program. Special education directors for these districts are sent
information describing CITPD and given the opportunity to send a team from their
district for training.

Prior 10 the two workshops, all prospective subjects identifiec by CITPD were
sent: a letter from the !H project describing the project and inviting their
participation; a letter from the CITPD supporting the research project; two copies of
the Site 2 consent forms; the Background Questionnaire, and a postpaid return-
addressed envelope (Appendix 2),

Forty-eight consent forms aond Background Questionnaires were mailed to
participants of the June and July workshops. Twenty-seven consent forms were
returned prior to the workshops Consent forms and Background Guestionnaires were
also available to participants at both workshops prior to training in the experimentc!
procedures. Twenty-one participonts of the June workshop agreed tc serve as
subjects, four did not consent anu ove did not return the form or attend the waekshop.
Sixteen particinants at the July workst.of ogreed to serve as subjects, three did not
consent and three did not return the form or attend the worksnop. A total of 37
participants agreed to be subjects.

As part of the cooperative agreement, the IH Project cgreed to provide training
to CITPD staff members in data coli2ction, charting, and the vxperimential decision
rules prior to the June and July workshops and to conduct a trainine session for ail
workshop participants (not just consenting subjects) at the two workshops on the
experimental procedures. Although CITPD staff had planned to troalin of! participanis
in the use, cellection, and charting of different data types, this troining was provided
by IH staff.

During the workshop, all participants were reduired to attend "general” sessions
and practicc and free to choose among o variety of “inenu” sessions (see ogenda in
Appendix 2). Training provided by the |H project at both the June and July workshops
consisted of a lurge group "generol" sessio and two "menu® sessions. All wor! shop

' Workshops were conducted by the Center for Inservice Training and Program
Development (CITPD) and sponsored by the Washington State Oftice of Public
Instruction; the Certer for the Severely Handicapped and the \/estern Region Inservice
Troining Project {two projects fundec through the Bureau of Education of the
Hondicapped, Department of Education), and the Unive rsity of Washington, College of
Education, Area of Special Education.
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participants attended the general session, which was @ one hour presentation titled
"Decision Rules: Wha: to Change" and consisted of an overview of the experimental
procedures., Two "menu"™ sessions, titled "Data Decisions" and "Instructionc
Procedures”, each |% hours fong, were offered at both workshops. Thirty-one subjecrs
attended the sessions offered by the iH staff; 17 in June and 14 in July.

Method

Subjects

Subjects who consented to project participation wer2 from |4 schools in nine
shool districts in the states of Louisiana, Texas and Washington. The schaols included
10 public schools, one sta‘e school, two state institutions and one private residential
school.  Seven of the schools served both nonhandicapped and handicapped pupils,
ranging from mildly handicapped to- profoundly handicapped. The other seven schools
served handicapped pupils exclusivel /.

Twenty-three of the 37 subjects were classroom teachers. One teacher also had
some administrotive duties. Twelve subjects were therapists, including four physicat
theropists, four occupotional therapists, and four communicution disorders specialists.
Although administrators were not ariginally considered as potential subjects, two
subjects axpressed an interest in learning the procedures in order to teach the 3
professionals they supervised, and were included as subjects.

The twenty-three teochers served about 220 pupils per year. Twenty-two
teachers served a tota! of |78 pupils on an average day, with an average class size af
8.1 pupils {range 5-14), and approximately 200 pupils per year. One subject served 20
learning disabled pupiis in a resource room. Subjects served pupiis with a variety of
handicapping condi‘ions {see Table 2-1), although the majorit’ were moderately or
severely handicapped.
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Table 2-1
PUPIL > SERVED BY CONSENTING SUBJECTS: SITE 2

Learning Mildly Moderately Severely Profourdly Multiply Other * Total
Subjects Disabled Handicapped Handicapped Hondicapped  Handicapped  Handicapped Pupils
Teachers ¢ 25 33 85 42 7 2 204
N=22
Therapists 29 49 18 o0 46 4 76 382
N=12
Total 39 T4 151 145 83 B 78 586
N=34

*Communication disorders (70) Orthopedically handicapped (8)

142




23

An average of 35 preschool-aged pupils were served in five classrooms, 6l
elementary pupils (aged 4-12 vears) were served in six clossrooms and 76 high school
students were in seven classrooms. Three classroams also served a total of 30 pupils in
mixed age groups of 6 tu 22 years, and two classrooms served |8 students older than 22
years.

Therapists served a total of 405 pupils per year and 148 on an average day,
ranging from 2 yenars to older than 22 years. The mean nurnber of pupils served by a
therapist per day was 12,3 (range 5-20).

Twenty-two teachers had previous teaching experience (mean 5.8 years, range
I-28 years) and all had experience in special education {mean 5 years, range 1-21
years)”. Therapists were slightly more experienced than the teachers. W ean number
of years in education for therapists was 7.2 years {range 1-23 years), and 6.9 years in
specinl education {range 1-23 years). The two administrators each reported having
superv.sed professionals serving sph pupils for one year. Formal training in Precision
Teaching was reported by four teachers, one therapist and one odministrator.

Twenty-one teachers and eight therapists had some assistance in  their
classrooms. These s.',jects reported a total of 35 paid -.ssistants, 20 vnlunteers, 34
student teachers and 50 other people, for a tota! of 1213 hours each week. The two
teachers who reported the most help had help for 85 hours per week, while the teacher
with the least amount of he p received || hours of assistance per week, These 2|
teachers had an average of 5.7 persons providing some tyne of he!p for an averoge of
43 hours per week, and a!l teochers reported tiat their pupils received some form of
therapy in oddition to regular classroom activities. Eight therapists had assistance,
The average number of assistants for each therapist was 2.4 for an avercge of 38.6
hours per week (range 7-20). Neither of the administrators reported having assistants.

There werc mcay points of similarity in the instruction srovided by the teachers.
Eighteen teachers ran instriztional programs o* 'enst once per day. Eight teachers ron
progrems less often: two teachers ran instruc ‘ional programs four times a week, four
teachers ran programs three times a week, one teacher twice a week, and another
teacher ran programs whenever o natural occasion for the behavior occurred., Six
teachers provided pupils with five or fewer response opportunities, five providec Mve
to nine trials and ten provided 10-15 trials.

While all teachers reported spending some instructional time requesting
individual responses in a |:l setting, nine teachers spent the majarity of their
instructional time in a !:l setting. Two teachers spent 50% or more of their
instructional time requesting individual responses from pupils in a group setting, and
two teachers spent 50% or more of their instructional time requesting individual
responses at natural opportunities. Two teachers spent at least 50% of their
instructional time requesting wnison responses in group settings ond one teacher
reported spending the majority of her/his time doing feeding and maintenance tasks.
Six other teachers diviaed their time equally between two instructional settings.
Three of these teachers spent ¢n equal amount of fime requesting individual responses
in group settings and at naturui opportunities, two spent equal tiine requesting
individual responses during |:l instruction and group settings and another teacher
divided her /his tin.e equally between inaividucl responses in i:| settings and at natural

2 One teacher had no previous teoching experience and did not complete parts 3 and 4
of the Background Questionnaire.
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‘ opportunities. The averoge planning time was 4.5 hours per week Gange 1-12) except
for one subjezt, who reported spending 20 hours per week.

Instruction conducted by therapists differed from that of the teachers.
Therap:sts generally conducted their instructional programs less frequently than the
teachers: four therapists ran programs once or twice per wesk ond six therapists ran
programs once, twice or three times per week. Only two therapists ran programs once
or twice per day. Three therapists provided pupils with five or fewer response
opportunities, three provided five to nine trials, four 10-15 trials and two 20 or more
trials.

'.ike the teachers, all of the therapists spent some of their instructional time
requesting individual responses in a l:l setting. Nine therapists spent 50% or more of
their time working with pupils in a I:l setting and one therapist spent 50% or more of
hisfher time requesting individual responses in a group setting. Two therapists divide
their time between requesting individual responses during I:1 instruction and group
settings. The therapists spent an average of 2.6 hours per week planning instructional
programs (range 1-8 hours), which was considerably less time than the teachers
reported.

Fifteen of 22 teachers collected data on at least 75% of their programs {medion
category was 65-94%). Three teachers collected data on 50-74% of their procrams,
two on 25-49% and two on less than 10%. Nineteen teachers collected data every time
or agbout every time a program was run, and three teachers collected data about half
the time the program was run. Eighteen teachers collected data on every trial, three

‘ vn a random number of trials and one on al!! trials during o set amont of time.

The most frequent data type collected was accuracy data, with |6 teachers
ranking it first. Five teachers selected count of behaviors as their preferred data type
and onother teache” selected count of trials. Of the eight teachers who graphed dataq,
two had formal trainirg in Precision Teaching. The majority of teachers had specific
rules for moving to the next step and changing when ar aim for all or some of their
progroms. Four teachers rep rted rules for when to change instructional procedures
and three had rules for selec ngintervention techniques o all programs.

Seven therapists collected data or at least 85% of their instructional prog:ams,
two therapists collected data on 75-84% of their programs, cae on 50-74%, and two
therapists collected data on less than 24% of their instructional Programs. Six
therapists collected data every time or ahout every time a progrem was run, One
therapist collected dota about ho'f the time a program was run, and four therapists
collected data only for initial assessment curposes. One therapist collected data every
time a program was run with a severely/profoundly handic..pped pupil, about every
time a program was run with a moderately handicaped pipil, and collected only initial
assessment data when working with mildly handicapped pupils.

Three therapists collected data on every trial, one therapist collects data only on
the first trial, three collect data on a random number of trials, three on special
"orobe” trials and another therapist collected data on all trials during a set amount of
time. One therapist collected data on every ‘iial for programs run with
severely/profoundly handicapped pupils and on specici "probe* trials only for programs
run with moderate and mildiy handicapped students. ,

. Fou therapists collect count of behavior data. Three other therapists collected
accuracy data most frequently, two collected levels of ussistance mosi frequently, one
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count of trials, and one collected rate data most frequently. uUne therabist collected
measures of pulmonary functioning.

Like the teachers, the majority of therapists reported specific rules for moving
to the next step (N=11) and changing when at aim (Nz10) f«. at least some programs.
Only one therapist reported rules for deciding how to modify instructional procedures
or when to change the instructional strategies during a program,

Training Procedures

All workshop participants, including the subjects, atter.ued a one hour general
session, "Data Decision Rules," which covered the history of the IH Project, the need
tor decision-rules, prerequisites for using the rules and examples of rule application to
pupil performance data. Since CITPD emphasized the use of percent correct data,
these dota and rules were presented n tie general session. (Rules utilized the
"drawing patterns" opproach, os detailed in the General Procedures Section,,
Participants were taught how to draw lines~of-progress and apply the rules to percent
correct data, the data type promoted during the CITPD sessions. Porticipants
practiced drawing patterns and applying the rules, ond received handouts on "“ules for
Percent Data", drawing lines-of-progress for six data days ond examp'es o, charted
data for practice.

Subjects were provided additional training in two "menu® sessions, each offered
twice at each workshop. The first of these session? "Data Decisions," was |% hours
long. Groups of five, twelve, six and eight subject$ attended those sessions (N=31).
(Six subjecis dropped from the project at this time.) The content of this session
included an introduction to different data types, methods for collecting and charting
rate, latency, and duration data, and an introduction to using rules with rate data.
Subjects procticed drawing lines-of-progress for five and seven data days and using the
rules with examples of charted data.

The second "menu" session, "Instructional Procedures", olso 1% hours long, was
attended by groups of eight, nine, eight and six subjects. Content included
descriptions of instructional strategies for initial instructional formats for both
acquisition and fluency-building, ond strategies appropriate to acquisition prcblems,
fluency-building ,.roblems, and compliance problems. At the conclusion of this third
sessicy, each subject was csked to evaluate the training (Presentation Questionnoire).
All 31 subjects then received the Handbook of Experimental F_’pocgrdures.

. b
Revisions and additions to the Handbook were-mailed to tHe subjects during the
fifth project year. These included the modified rules for usﬁ with the minimum
‘celeration procedure for rate, duration and latency data, and a written description of
how tp collect and chart these data types.

. -

 ollow-up
H

Fol.ow-up to Site 2 subjects was provided by both the IH staff and CITPD staff
during the 1979-80 school year. The IH Project follow-up was provided  ough
telephone and mail by members of the rusearch sraff. Throughout their involvement
with the project, each subject was enco'raged to call (collect) wherever any questions,
concerns or problems arose. Subjects were called at their request or to prompt return
of project questionnaires.
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. Follow-up provided by CiTPD was detsrminec by ¢ contract completed prior to
participation in the training. The contract consisted of a set of objectives end a time-
line by which the team members of wach district agreed to meet the cbjectives. A
trainer from the CITPD was aszcigned to coordinate follow-up assistance to each team.
This tectnical assistonce consisted of a minimum of six, one-day visits jo each team,
inservice presentations, and telephone contacts as requested by the subjects. in
contrast to the follow-up assistance provided by the IR proiect, the CITPD staff
assisted mainly by direct contact with ‘he subjects. The assistance varied from small
group discussions to individual meetings be’ween the trainer and the subject.

Data Collection

Changes were made in the Presentation Respense Questionnaire for subjects at
both workshops. Two questions were changed or. the Presentation Response
Questionnaire for subjects at tne June workshop: Question 3, Part |, wos deleted
f because all information on charting data was nresented by CITPD. in Questicn 5, Part
I, "lines-of-progress” replaced "patterns”. teris of the Presentation Response
Questionnairea were reorganized for subjects nttending the July workshop, but the
content remained unchanged. The new questionnaire was similar to the arder in which
the information wos preser.ted at the JH sessions.

Resuits

Evaluotion of Training

N Thirty-one subjects completed a Presentation Questionnaire following
‘ attendonce at three training sessions by the IH staff, ¥ renty teachers, nine therapis®s
ond two administrators com; «eted the Presentation Questionnaire.

The overall rating on clarity of the information presented was high, wiili he
therapists’ ratings stightly higher {mean 4.8, range 3-5) than the eache:s' {(mean 4.4,
range 3-5). The odministraters’ ratings were 4 ond 5.

The subjects also rated the clarity of information presented on specific i, c¢s:
establishing initial instructional formats; collecting daty; drawing lines-a' ~progress;
decision rules; types of changes i «nstructional procedures, and using the Handooc :
{Table 2-2). Ratings for the teachers, therapists and odministra*ors were very similar,
in 'aly two cases were ratings below 3. Informetion on collecting data ((h'ne Workshop
subjects only) and drawing lines-of-progress were considered ta be the .aost clear:/
presented information, while information presented only at the July Workshop on
cullecting ond charting date was cons.dered 10 be the leasi clegriy presented

information.

Subjects who had had previous training with Precision Teaching Techniques (t4=4)
did not tend to rate the clarity of it rmation nigaer than thase who had not had this
training. On the other hand, those subjects who generally used specific criteria for
modifving insiuciionu! programs {N=21) rated the ciarity higher in 1ll cat gories than
did those subjects who ysea few or no rules,

Sixteen subjects wrote commer’~ on the training procedures, These subjects

most frequently wrote that they considered the information on the experirnento!

. procedures to be very voluable und pracrical, and that the presentation forraat was

goou ond weli organized. Two teachers expressed some concern abeut the * ount of

- new informotion presanted. ne teacher requested more examples ad three
therapists suggested allowing more time for presenting the wnaterin!.
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. Table 2.

SUBJECTS RATINGS OF CLARITY OF PRESENTATIONS

Presentation Topic Teacher Rating Therapist Rating Admnistrator Rating All Subjects
N=20 N=9 N=2 N=3)
mean range mean range mean ronge

General purpose 43 (3.9 448  (4-5) 4,4 4.2 3.5

of procedures

Callecting data® 4.7 (49 4.7 (4-9 4.7 (4.5

Collecting and 43 (4-9 4,5 2.4 39 (-9

charting data* *

Drawing lines-of- 4.6 (3.9 5.0 3,4 4.2 (3-5)

progress

Using decision- 44 (3.9 43 (3-5) 4,5 4.5 (3-9

rules

Establishing 43 (3-5) 43 (3.5 4,5 8.4 (3.9

instructional

formats

Instructionat 4,, (3.5 43 (3.5) 4,5 4.4 (3.5

procedures

Implementing 42 (3.5 4,4 4,5 42 (3-5)

instructiona!

strategies**

Using the 3.8 (2-9 4.0 (3.9 3,5 L0 (2.5

Handbook

Overall 44  (3-5) 48 (3-9 4,5 4,5 (3.9

* June Workshop participants only: teachers, N=10; therapists, N=7

## July Workshop participonts only: teachers, N=10; therapists, N=2; adminstrators, N=2
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Attitude Fallowing Training

Subjects rated their general ottitude towards the experimental procedures
following fraining (Table 2-3). Ratings of the 20 teachers and nine therapists were the
same (meon 4.4, range 3-5 and 4-5, respectively). Both administrators rated their
attitude as 4. Teochers rated the usefulness of the procedures at 4.6 {range 3.5) and
the therapists ratings were siightly higher (meon 4.8, range 4-5). Both administrators
rated the usefuiness of the procedure. as 4.

Subjects also rated the material presented on how applicable the procedures may
be to their particular educational setting (Table 2-3).

The subjects' ratings of the applicability of material were compared on o number
of variobles. The frequency with which subjects ran programs did not oppear to be
related to how subjects rated the applicability of the material. However, subjects who
collected data almast every time a program was run, or who collected data on at feast
95% of their instructional programs, rated the applicability higher than those subjects
who collected data less frequently. Subjects who charted their pupil performance dota
rated the applicability of the information on collecting and charting data higher thon
those subjects who do not chart performance data.

159




Table 2-3
SUBJECTS ATTITUDE TOWARD THE EXPERIMENTAL PROCEDURES

Teacher Rating Therapist Rating Admnistrator Rating All Subjects
N=20 N=9 N=2 N=3|
mean range mean range mean range
General Attitude 4.4 (3.5 4.4  (4-5) 4,4 44 (3-5
Usefulness of Procedures 4.6 (3-5) 4.8  (4-5 4,4 4.6 (3.5
Applicabilitys
Overall 4.5 (3-9 42 (3.5) 4,5 4.4 (3-5
Designing initial 4.3 (3-5 4.3 (3-5) 4,5 4.6 (3.5
instructional
formats
Conducting 4.5 (3-5) 3.5 (2.5 4,5 43 (2.9
instructional
programs
Collecting data 4.6 (5 43 (3-5) 4,5 4,5 (3-5
Charting data 4.5 (3-9 4.8  (3-5) 4,5 4.5 (3.5
Using decision- 4.7 (3-9 4.8 (4-5) 4,4 44  (3-9)
rules
Changing 4.7 -9 4.6  (4-5) 4,5 4.6 (49
irstructional
methods




Cost of Training

Total training cost for Site 2 subjects was §1,885.49, $62.15 a piece for June
Workshop par ticipants who hed slightly fonger training time, and $59.2| for each July
Workshop subject. This total cost includes teacher and trainer costs for the tims spent
attending training sessions (51,552.04 and $116.76 respectively) and cost of materials
given to subjects during the sessions (5216.69).

Follow-up After Training

Twenty-three subjects requested additional information following training in the
experimental procedures. fifteen teachers requested informotion in all areas except
on "drawing performaonce patterns®. The most frequently requested area of
information was selecting a data type (eight teachers) and using decision-rules (six
teachers). One teacher also requested information on compliance and eliminating
inappropriate classroom behaviors.

Four therapists requested additional information. Three therapists requested
information on charting performance data. One therapist requested information on
how to collect data, chart data, and select instructional procedures for students with
communication disorders in regular ecucation.

Six of the 23 subjects met individually with one member of the 1H research staff
following the presentations to provide the requested information. These m=etings
lasted approximately {0 minutes each, and were held within one week of the
conclusior of training. Eighteen subjects requested information to be provided in the
fall when the schiool year begon. All 18 were contacted by phone, although some were
provided help after they had actually begun to use the procedures. The follow-u
conversations lasted approximately five minutes with the teachers (ronge 1.5 - |
minutes) and four minutes with the therapists (range 1.5 =10 minutes), and 10 minutes
with each administrator.

Cost of First Follow-up

The total cost was $61.30 of which $36.12 was for the visits, and 525.18 for the
phone conversations.

Evaluation ©f Handbook

The thirty-one subjects who completed training were asked to rate the clarity of
information presented in the Handbook of Experimental Procedures. The Handbook
Questionnaire was completed by a total of 14 subjects, including 10 teachers, three
therapists and one administrator. The overall return rate for this questionnaire was
45%, higher for teachers ond administrators (50%) than for therapists (33%).

The fourteen subjects spent @ median of 2 hours {range .25 - B hours) reviewing
the Hondbook of Experimental Procedures. Teochers generally spent more time
reviewing the Hondbook than therapists, which may be because teachers felt that the
experimental procedures were more applicable to their educational setting than the
therapists (from Presentation Response Questionnaire). The one administrator spent
five hours reviewing the Handbook.

Teachers, therapists ond the administrator alli rated the information in the
Hondbook of Experimental Procedures as 3, 4, or 5 (Table 2-4). The se.tions on
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drawing lines-of-progress, determining percent corect, perfcrmance variability and
shorp deceleration in corracts were rated slightly less clear (mean 4.1) thon general
consideraticns for instructional formats and information on acquisition (mean &.6).

Six teachers; three therapists gnd the administrator wrote additional cornments
concerning the Hondbook. These subjects most frequently wrote that they considered
the infarmation very helpful, practical end that the format was good. Two teachers
expressed some concern about the amount of new information they had to deal with
and oppnb); to their aducational settings. There was one request for a Table of Contents
or an Index,
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Table 2-4

RATINGS OF CLARITY OF INFORMATION N HANDBOOK OF EXPERIMENTAL PROCFDURES

Content Teacher Rating Therapist Rating Admnistrator Rating All Subjects
N=10 P N=1 N=14

mean range mean ronge

Using Decision-Rules 4.4  3-5(N=9%) 4,4,5 4 4.8 3-5(N=13)

Rules & Quick Reference 44 3.5 3,4,5 4 43 3-S5

Guide for Rate Data

Rules & Quick Reference 44 3.5 3,4,5 4 43 3.5

Guides for Percent

Correct Data

Quick Reference Guides W 35 3,4,5 4 4,4 3.5

for Change Strategies

Drawing LInes-of- 4.1  3-5 3,4,5 4 4,1 3.5

Progress, & Determining

Percent Corent, Per-

formance Variability, &

Sharp Deceleration in

Correc!s

General Considerations 4,6 3-5 4,4,5 5 4.6 3-5

for Instructional Formots

Information on 4.5 45 4,5,5 5 4.6 45

Acquisition

Infor mation on Fluency- 43 3.5 3,4,5 5 4.3 35

Building

Information on Compliance 4.4  3-5 4,5,5 5 4.5 3.5

Median Rating 4.5 4.3 5 4.5 19 5




Adoption of Procedures

Thirty-one subjects were mailed a Trial Period Questionnaire, which asked
subjects whether they plonned to implement the experimental procedures in their
educational settings. Eighteen sub}ects returned the Trial Period Quesiionnaire {return
rate: 58%). Eleven subjects (61%), agreed to o trial period for the procedures in their
classroom ("yes" subjects). These eight teachers ond three therapists served a total of
169 pupils. Seven subjects (38%) did not agree ("no" subjects); four teachers, two
therupists and an adminstrator,

Subjects who decided .yot to try the experimental procedures each gave a variety
of reasons for their decision. Subjects csually stated that they did not have enough
time to odopt the procedures, although one teacher reported insufficient time to
report to the research project. One therapist reported that the procedures were
incompatible with his/her curriculum ond instructional procedures. One teacher
decided not to odopt the procedures because hefshe didn% know how to apply
procedures to his/her educational situation, and another teacher said he/she could not
see the need to use the procedures. These four subjects hed previously rated the
experimental procedures as applicable (4) following the training presentations. Other
comments included personal reasons, and moving to a new district,

The "yes" and "no" subjects were compared on a number of variabies. There were
almost no differences between ine two groups in terms of the amount of adminstrative
ond peer support in the subjects' educational setting. While both groups served the
some types of handicapped pupils, the ™yes" subjects had lorger classes (8.5 pupils vs
7.7 pupils) and more assistance (46 hours per week vs 40 hours), spent more time
planning (3.7 hours vs. 3 hours) and were more likely to graph their data.

Some differences in instructional practices existed between the two groups of
subjects. "Yes” subjects collecred data on a greater percentage of instructional
programs {(91% “yes" subjects vs 28% "no" subjects collect data on at least 85% of
programs) and ran programs more frequently (C4% vs 43% ron programs uaily) than the
"no" subjects. "Yes" subjects also ran more trials in an instructional program than *no"
subjects (64% vs 14% run 10 or more trials).

The "“yes" ond "no" subjects were also compared on their responses on the
Presentation Response Questionnaire and on the Handbook Questionnaire. "Yes”
subjects rated their generc! attitude, and the usefuiness and overall applicability of
the experimenta! procedures higher than the ™o" subjects. Mean ratings for the "yes”
and "no' subjects were 4.6 vs 4.2 on general attitude, 4.7 vs 4.6 on usefulness and 4.6
vs 4.1 on overall applicability.

While the average "yes” subject spent more time than the average "no" subject
reviewing the Handbook (g’hours vs 2 hours), the "yes" subjects consistently rated the
Handbook fower on all sections than the ™o subjects. The median ratings for the "no"”
subjects were 4.8 {ronge 4.3.5.0) compared to 4.2 {range 3.8-4-5) for the subjects who
agreed to a trial period.

Of the eleven subjects who ogreed to try the procedures, five either did not
return qQuestionnaires, or reported that they did not yse the procedures. The six
subjects who used the procedures included five teachers and one therapist. The six
subjects served a total of 71 pupils par year (Table 2-5),
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PUPILS SERVED BY SJSJMECC%'-S? USING PROCEDURES
Subject  No. Pupils Age Range Handicapping Condition
5207 7 6-11 severely handicapped
516! 5 2-3 severely hondicapped
5108 8 16-21 moderately, sevarely and profoundly handicapped
5112 9 46 mildly and moderately handicapped
S5lle 7 35 severely handicapped
6171 35 5-19 moderately, severely and profoundly handicapped

The five teachers all had some classroom assistance, ranging from 76 hours § .r
week to 30 hours per week. The therapist did not have assistance.

Additional Follow-up

Ten follow-up contocts were made to four subjects using the procedures: one
visit, eight phone calls cad one letter. Follow-up informdation included compliance (3
subjects), information on the use of the Decision Record Sheets (3 subjects),
clarification of minimum ‘celeration lines (2 subjects) and information on selecting
data types, setiing aims, use of latency data, and designing initial instructional
farmats.

Cost of Additional Follow-up

The follow-up costs during the frial period we.e $82.48. These costs include
$10.87 for the visit, $4.71 for the letter, and $67.10 for the phone calls (see Table 2-13
for per subject costs).

Application of Procedures

The five teachers appliea ‘he procedures with 30 pupils in 95 programs for a
total of i I8 weeks (42% of the total pupils served by these teachers). Two tecchers
reported once, one teacher reported twice, one reported three times and one teacher
reported or four separate Procedure; Questionnaires. The therapist used the
procedures for |8 weeks in 3 programs with 2 pupils (6% of the pupils served by this
subject). The therapist reported orce.

The five teachers had indicateo prior to a.plication of the rules that they
preferred to collect accuracy data, ond the therapist generaily used counts of
behavior. During the application of procedures, four teachers and the therapist
collected accuracy data, although two of these teachers also collected some rate and
duration data. One teacher collected rate data. Of the 95 programs, percent correct
dota were collected in 76 cases (80%), rate data in 9 cases (9%) and duration data in 10
cases (11%). One teacher and the therapist used the rules ond procedures taught
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during the workshops: drowing potterns for percent correct data. Two teachers used

. minimum ‘celeration lines ond opplied rate ryles to percent correct data. One teacher
tried both the minimum ‘Celeration ond draw patterns ryles for percent correct dota.
Og:ksthe::sher used the draw paitterns procedures with rate data as tought at the
w [ ]

The usefuiness of the Hondbook to subjects during the application of the
procedures was given a meon average rating of 4.5, iden*ical to the mean average
rating of these six subjects prior 1o the use of the Handbook. As befure, the technical
sections (e.g., determining percent ge correct, drawing lines of progress, determining
sharp variability) were ranked lower than sections on general instructional procedures
(Table 2-6) except for Fluency-Building; possibly since few subjects moved pupils into
fluency-building program procedures. Changes in ratings ore shown in Figure 2-1.
Despite the lower ratings of the technical sections, two of the three subjects who
shared pupil performance data used the rules correctly.

Table 2-6
USEFULNESS OF THE HANDBOOK
DURING APPLICATION OF THE PROCEDURES

Nz6é
Topic Rating
Mean Range
' . How to make an Instructional Decjsion 4.33 3-5
2.  Quick Reference Guides for Change Strategies 4.83 2-5
3. Droawing Lines-of-Progress 3.5 2-5
4. Determining Percent Correct 3.6 1=5
5.  Determining Performance Variability 2.8 -5
6.  Determining Sharp Deceleration in Corrects 4.0 2-5
7. General Consideration for Instructional Formats 4.8 45
8.  Acquisition .67 3.5
9.  Fluency-Building 4.0 3.5
10. Compliance 4.83 4-5
Il. Medion Rating 4.5
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HANDSOOK RATINGS BEFORE AND DURING APPLICATION OF DECISION RULES
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Prior to the use of the procedures, subjects reported planning for o medion of 3.5 hours
per week {range 1-5); during the first application of procedures, the medion was 3
heurs per week {range 1-5). One teacher spent more time, one teacher spent the same
omount of time, and four others spent less time planning during the period thuy were
applying the rules (Figure 2-2).

Five of the six subjects rated their overall attitude toward the procedures as 5
prior to gpplication; of these five, three eventually ranked their attitude Jower during
actual application d"igure 2-3). The subject who had ronked the procedures as 4.0
prior to application ranked his/her attitude as 5.0 fallowing opplication. The therapist
gave the lowest overall roting to the procedures, and ranked charting and drowing
lines-of-progress as 3 and | respectively.

Impact on Pupil Perfor mance

Four subjects estimated that the procedures accelerated pupil performance,
while one subject estimated that pupil progress decelerated, and one estimated thot it
occelerated in some programs and decelerated progress in other programs. Both of
these latter two subjects applied the rules to percent correct data. All of the subjects
plan on continuing to apply the procedures.

Three subjects shared pupil performance data on a total of !9 pupils in 52
programs, including o wide variety of target behaviors (Table 2-7).

Subject 5101 submitted percent correct data on many programs. According to
this subject, the experimental decision rules were applied in all progroms. However,
no evidence of the application of rules was found in the data of nine programs (Table
2-8). Rules for rate data applied with the minimum ‘celeration procedure were used in
eleven programs, and tne drow patterns procedure and the percen! correct rules were
used in 4 programs. The charted data indicate that Subject 5101 rmay not have applied
the rules correctly: programs were not changed when the pupil met performance
criterion: changes were not made either when performance patterns were decelerating
{draw patterns procedure) or when performance fell below the minimum ‘celeration
fine, and patterns and minimum ‘celeration lines were not drawn for many of the

phases.

The four programs in which the draw patterns procedure was used covered a
total of 93 doys of data (Table 2-9) and there were o total of seven patterns drown,
when |3 could have been drawn using seven day lines-of-progress, or |8 using five day
fines-of-progress. In 1| programs Subject 5i01 applied rules using the minimum
‘celeration procedure. Interventions were generally made late, when the pupil was
more than three days below the line, or not at all ();ix programs had no intervention
changes). Of the 9 usable interventions, all accelerated pupil progress, and the rules
were accurate in 60% of the cases which covld be analyzed (Table 2-10). This subject
estimoted that the rules occelerated pupil performance. A comparison of programs in
which there is no evidence of rule application ond those in which the rules were
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opplied with minimum ‘celeration procedures indicotes that the rules may have
increased the number of interventions made by Subject 5101. Hovrever, since the
target behaviors are different, it is impossible ta draw any conclusions,

Subject 5108 applied the rules for rate using the minimum ‘celeration procedure
to percent correct data, and generolly applied the rules correctly: stepping ohead
when the student was ot aim 27 or 27 times, and chonging instructionol strotegies |2
of the 16 times pupil performance fell below occeptable progress. In those four
instances, the subject drew new minimum ‘celerotion lines rother than chonge
instructionol procedures. Eleven of the sixteen interventions made in 25 progroms
were successful (69%) (Table 2-9). Subject 5108 utilized the suggested sirategy 69% of
the time, and the rules were 75% occurate in predicting the outcomes of decisiors
(Table 2-10). The 25 programs included five programs over o total of 35| calenaar
days and 155 days of doto in which ro changes of any kind were made. This subject
estimated that the use of the procedures occelerated pupil performance.

Subject 5207 aolso applied the minimum ‘celeration procedure and rules for rate
dato to percent correct data, and generoily applied the rules correctly: stepping ohead
when the student was ot oim 17 of 20 times, ond changing instructional strotegies nine
of Il iimes pupil performance fell below the minimum ‘celeration line. Subject 5207
opplied the rules in 91% of the opportunities, 91% of the interventions were
successful, and the ryles predicted the impact of interventions 82% of the tiine (Tobles
2-9 and 2-10). In one case, the subject did not follow the rules and pupil performance
improved. In another case, the subject followed the strotegy change, but had drawn
the minimum ‘celerotion line incorrectly and made o change when one was not
required. The change failed to improve pupil performonce.

As 0 group, the three subjects who shared pupil performonce data collected 481
days of dato in 48 progroms, and made 92 changes. Of the 52 changes, 54 were
changes made to move the pupil forwad in the curriculum and 28 were strotegy
changes. Eighty-four percent of the changes were made in accord with the rules, 83%
of the chonges were successful, and the rules accurately prediced the outcomes of the
changes in 77% of the cases.

Accuracy of the Rules

Notations made by the subjects of the types of strategy changes they made were
used to determine whether or nat an intervention was made ir occord with the
strotegies included in the rules. Thirty-one of the 35 ysoble interventions included
clear descriptions of strotegies; the other four changes were eliminoted from this
onaly:.s. The predictability of the rules for each subject voried: 60% for 5101, 75%
for Subject 5108 and 82% for Subject 5207. The accuracy of the rules in eech case are
shown in Table 2-11.

Cast Analysis

The tatal costs for training 31 subjects in this site are shown in Table 2-12. Of
the 31 troined subjects, six octuolly utilized the procedures in progroms for thirty
pupils over o tatal of 18 weeks. If oli site costs are included, these figures result in on
average per pupil cast of $65.47 during the experimentol period of opplication, or
approximately $17.20 per week as the costs of opplying the experimental procedures.

If costs are separoted to include only those costs incurred in trc:ning subjects
wha aoctuolly then used the procedures, these figures ore reduced to o medion cost of
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. $8.49 per pupil ond $4.08 per week (Table 2-13). For subjects who applied the
pracedures, the cost per pregram per week averaged $.23. Figures for each subject
vary considerably (Table 2-13), dapending an the numbers of pupils and programs and

length of time the subject applied the procedures.
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Age Range of Pupils

Table 2.7
TARGETED MOVEMENT CYCTLES IN PUP.. PERFORMANCE DATA

Movemert Cycles

1-4

6-10

16-2f

208

grasps toy; pulls toy by sizing; rolls ball; plays "push 'n go"; puts abject in container; cruises;
walks in walker; plays musical instrument; takes sock off; strings beads; holds cup; imitates
play; rides tricycle; puts object in foam template; touches ball; points i0 named object;
props self up cn elbowss stonds; responds to auditory stimuli; responds to tactile stimuli;
points to named picture; opeans hands; turns head to touch.

matches object to picture; matches colors; tc':e and put pens in jar; toke shirt off; matches
objects; puts pants on; responas to name; scoops food.

collates sheets; Jive requested no. pennles; puts paper in folder; assembties sifter; sorts

objects; puts shirt on; reuches for noise maker; plays with toys; says "™eside box” “cuo to
cups” "shoe to shoes™; counts out 4 pieces.
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Yoble 2-8
‘)WIDUAL PUPIL. PROGRESS ON PROGRAMS BEFORE * AND DURING APPLICATION OF EXPERIMENTAL PROCEDURES

SUBJECT 5101
Before Use of the Rules® During Use of Rules
Pupil Behovior Data  Step Av. Doys Inter- % Success Doto Step Aviloys  Inter- % Success % Follow
Days Aheads ToStep wventions Interven- Days Aheods Yo Step  vent. Interven- Rules
Arwod tions Aheod bons ons
b grosp toy 29 0 ? 2 0%
“} put abij. in 52 | 52 4 100% ?
| oppropria‘e 23 2 12 0 ? 20 | 0 1 100% 0%
play
2 eruise 3  met aim
2 walk in 7 met aim
walker
2 plays rhythm 21 0 ? 0 ? ?
instrument
2 sock off 53 2 26 i 100% 100%
3 string beads 7  met gim
3 drinks 22 | 22 0 ?
. knitote ploy it 1 16 0 ?
5 ride trike 27 | 27 0 ?
5 put in 35 | 35 2 ? ?
5 string beads 40 3 13 0 ? ?
5 touch ball 25 0 ? 0 ? ?
é props on 8 0 ? 0 ?
eibow:
6 "orone boord" 35 | 35 0 ? ?
6 respond 10 3t | 3 0 ? ?
toctile
stimulation
6 respond fo Lé 0 4é | 100% 0%
auditory
stimulotion
7 turn heod 55 0 ? 2 100% 100%

wES: DOPY Lk
*Programs #n which no evidence of n.e applicotion of the rules appeoars in pupil performance data S EEOPN (5 N

Summary
mediu. dota days = 25 medion dota days = 35
. prog. wichanges (S.A_ or interf = Sof 6 prog wichonges = 9 of 11
prog. w/S.A s b of 5 prog. w/S.A = Tof 9
medion doys 10 step dheod = (8 medion days 17 step oheod = 3!
O
: wfinter = | of 5, 0% succesful prog. wfinter x 6of 9
ERIC ™ 21l
20% of chonges were infervantions of changes were interventions




Table 2-2
ANALYSIS OF PUPIL PERFORMANCE DAT A
Application of the Draw Patterns Procedure

Calendar Data # No Patterns # No Change # Chonge Proce- inter-  # Success- % Success-
Subject Pupils Progroms  Days Days Drawn Patterns dure Patterns ventions ful Decision ful
5104 4 4 276 93 7 4 3 | 3 43%

#5ubject estimated that the Procedures accelerated pupil performance, 57% utilization of suggested chonges, predictability of rules, was 57%.

Application of the Minimum *Celeration Procedures

Calendar Data Step Inter- #Success-  %Success-  Subject's Estimate
Subject Pupils Programs Days Days  Phoses Aheads ventions  Usable ful ful Ipact of Procedur
S101 6 M 1121 413 30 7 I 9 9 100%  Accelerated progr
sio8 7 25 1774 838 69 27 16 I'3 I 69%  Accelerated pr
S27 6 M 987 310 41 20 M | 10 91%  Accelerated progr
TOTAL 19 48 3782 481 140 54 38 35 30 86%
BEST CO®Y AVAILABLE
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Table 2-10

UTILIZATION OF SUGGESTED STRATEGIES

Subject # Interventions # Usable # Successful % Successful  # Using Suggested % Using Suggested Predictability
Stragegy Strategy of the Rules
5t01 It 9 9 100% 3 of 5+ 60% 60%
5108 16 16 il 69% i £9% 75%
5207 I H 10 9% 0 91% 82%
TOTAL 38 36 30 83% 24 84% 7%

*Phase notes for four phases were incomplete or illegible ond so these phases were excluded from analysis.
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Table 2-11
ACCURACY OF RULES FOR INTERVENTION CHANGES

Pupil Progress Pupil Procress
Actually Accelerated Actually Did Not Accelerate
Changes made in accord with a rule 64% 9%
(Prediction that progress will be
accelerated) (N=21) (N=3)
Chonges made not in accord with a 15% 9%+
rule (Prediction that progress will
not be accelerated) (N=5) (N=3)

*Concurrence of prediction and actual results indicates rule accuracy: tatal 24/32=75%.

Table 2-12
COST SUMMARY
ALL COSTS
No. Subjects Trained : 3
Total Training Costs : $1885.49
Total Follow-up Cost : 143,98
TOTAL SITE COST 2029.47

Av. Per Pupil Cost* 67.64

Av. Per Subject Cost : § 65.47
Av. Per Week Cost*## 17.20

* Includes N=30 pupils whose teachers applied the procedures in instructional programs
*# {nciudes N=118 weeks during which teachers applied procedures
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Table 2-13
COSTS FOR SUBJECTS APPLYING PROCEDURES DURING EXPERIMENTAL PERIOD

Application of procedures All Costs Cost Analysis
Subject  Weeks Pupils Programs Training Follow-up  Total Per Pupil Per Program  Per Week Prog‘P:nIWeek
5101 28 9 40 $ 62.15 14.28 § 76.43 $ 8.49 $ 1.91 $ 2.73 $ .07
5108 I 8 25 $ 62,15 § 2.16 $§ e4.31 $ 8.04 $ 2.57 $ 5.85 $ .23
5112 13 3 3 $ 62.15 § 1.65 § 63.80 $21.27 $ 4.9l $ 1.64
5116 17 | 2 $ 62.1S § 1.271 § 69.42 $ 34.71 $ 4.08 $ 2.04
5207 3l 7 16 $ 59.21 $ 78.34 $137.55 $19.65 § 8.60 S 4.4 $ .27 .
6171 18 2 3 $ 59.21 $ 0.00 § 59.21 $ 29.60 S 9.87 $ 3.29 $. .55 -
TOTAL 18 30 95 $37.08 S 103.71 $ 470.72
MEDIANS $ 66.87 $ 8.49 $ 2.9 $ 4.18 $ .23
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SITE3
Introduction

The participation of the teachers ond therapists working with severely
hardicapped pupils in the Olympia, Washington, school district was discussed with
Dr. Stillmon Wood, Director of Special Services for Olympia. Dr. Wood, who has long
advocated the use of Precision Teaching in the district, Indicated that special
educators ond their advisors in the district were familior with the research project and
wanted 10 receive inservice training on the use of decision-rules. An orrangement
between the Olympia School District ond this project was made: project staff would
train the advisors of all special educators in the use of the decision-rules ond the
Hondbook of Experimental Procedures, while teachers ond therapists of
"developmentally disabled™ pupils (including multiply, severely, profoundly ond
moderately handicapped pupils) would be invited to participate as subjects.

A four hour training session with the advisors was conducted by Dr. White, Dr.
Liberty, ond Ms. Martin on August 28, 1979, Topics discussed during the session
included a history of the development of data decision-rules, the yse of decision-rules
with minimum ‘celeration, decision-rules for use with rate and percent correct dato,
and different types of intervention strategies. Advisors were glven an opportunity to
practice drawing lines-of-progress ond received a handout on different daja types. A
copy of the Handbook of Experimental Procedures was distributed to each of the six
advisors who attended. At the conciusion of the meeting it was decided that the
advisor for the teachers serving developmentaily disabled pupils would arrange a
meeting with those teachers prior to the start of the school year to discuss their
participation in the project,

A 45 minute meeting with teachers and therapists serving pupiis labeled
“developmentally disabled" was held on October (0, 1979 by Dr. White and Dr. Liberty.
Following o general introduction by Dr. Stillman Wood, Dr. White presented a history
of the decisionrules and Dr. Liberty gave o short overview of the project. Eight
potential subjects were glven copies of the consent form (Appendix 3-1) and
Background Questionnaire and asked to complete and return the forms by mail if they
wished to participate In the project. Additional forms for patential subjects who were
unable to attend the meeting were distributed by their advisor. A total of 13 subjects
eventually consented to participate in this year's research.

In comparison with other sites, the training received by subjects at Site 3 was
generally the least extensive, except for Site [. The majerity of subjects were troined
in two large group sessions, three subjects were trained in small group sessions, and
make-up sessions were scheduled for those who couldn't make the regular sessions.
Subjects were also prcsided follow-up assistance, by project staff during their
participation in the study.

Method
bjects

The [3 subjects included nine teachers, twp communication disorders speciclists,
ond one occupationai and one physical therapist.” One of the seven teachers had no

I Two consenting teachers did not return Background Questionnaires or other
questionnaire ond are not included in demographic information provided in this section.
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previous experience, while the six experienced teachers averaged 6.7 years teaching
(range 1-!3 years) and 4.3 years teaching special education (range I-10 years). Six of
the seven teachers had prior training in Precision Teaching. The four theropists
averaged 4.5 years (ronge 1-8 years) in special education. Two of the four theraplsts
had prior fraining in Precision Teaching.

The seven teachers served o total of 63 pupils per year and 52 on on average
school day. The mean class size was 8.4 pupils with a ronge of 6-12 pupils. Most
teachers served a mixture of pupils labeled either moderately, severely or profoundly
handicapped (Table 3-1). The four therapists served a total of 124 pupils per year, and
a total of 40 on an avarage day. Client lood was 7, 6, 10 ond 17. The age ranges of
the pupils served are shown in Table 3-2, with most of the classrooms serving
preschool or elementary school pupils.

Table 3-1
PUPILS SERVED by CONSENTING SUBJECTS: SITE 3

Learning Mildly Maderotely Severely Profoundly Other+ Total
Subjects Disabled Hondicapped Hondicopped I ..dicapped Hondicapped Pupils
Teachers 0 7 23 I8 I4 0 62
N=7
'terapists 3 I17 25 44 10 10 {09
N=4
Total 3 24 48 62 24 0 171

*Communication disorders

Table 3-2

AGES AND APROXIMA TE SCHOOL LEVELS FOR PUPILS SERVED BY SUBJECTS: SITE 3

No. Pupiis Ages (in years) School Level Subjects
27 2-6 Preschool 2 teachers
23 6-12 Elementary 3 teachers
13 12-22 High School 2 teachers
75 I-12 mixed 2 therapists
49 I-18 mixed 2 therapists
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. As ¢ group, the teachers had more help available in their classrooms than did the
therapists. Each of the seven teachers reported some assistonce. There was a total of
Il paid assistonts, four volunteers, four student teachers and eight other people
assisting teachers for a total of 369 hours per week., The subject with the most help
had 10 people helping for 122 hours per week, while the subject who reported the least
help had one person assisting for 29 hours per week. In general, teachers had
approximately four persons providing some fype of assistance for an average of 53
hours per week. One of the four therapists had the help of one paid assistont for six
hours per week; the ather therapists did not have assistance. Pupils in six of seven
classroorns averaged 7.8 hours of therapy per week (range 3 to 10 hours). The teacher
without therapy service taught one moderately hondicapzed pupil, twa severely
handicapped pupils and three profoundly hondicapped pupils.

The seven teachers averaged more planning time (meon = 4.4 hours, ronge 2-10
hours) than the therapists (mean = 2.8 hours, ronge 2-5 hours). Six teachers provided
o' least three different types of instruction—requesting individual responses in a 1:l
setting (mean 55% of the time, range 25-80%), requesting pupil responses at natural
occasions (mean 46% af time, range 10-100%), and requesting pupil responses in graup
situations (mean 21% of time, range 5-50%). One subject spent 80% of the
instructional time in a 1:] setting and 20% of the time using natural occasions. All
four therapists spent at least 0% of their time requesting individual pupil responses
during 1:] instruction.

As a group, the teachers ran programs much more frequently than the therapists.

Five of the seven teachers ran programs at least one present session per day and two

teachers ran programs four times each week. One therapist saw each pupil three

. times per weel; two, twice a week; and one therapist conducted programs with each
pupil once o week.

Two teachers ond two therapists gencraliy provided fewer thon 10 response
opportunities, three teachers and one therapist provided between ten and 20, and two
teachers and one therapist more than 20, Four teochers collected data on 95-100% of
their programs, two teachers on 85-94% oand one teacher on 75-84%. Four teachers
collected data every time they conducted on instructional program, ond three teachers
col'ected data just about everytime. Teachers differed in the number of trials on
which *hey collected data during their data-based programs. Three teachers reported
that data were collected o avery trial. Four teachers collected dato on either the
first or last trial-enly. Althaugh teachers reported using all of the different data types
iv their i !1ssrooms, five of the seven teachers collected rata data most often.

Two of the four therapists collected data on 95-100% of their instructional
programs, while the other two collected dota on 50.74% .. their programs. One
therapist collected data every time the program was run; while the other three
collected data about half the time. One therapist collected data on every trial during
the program, one therapist collected data on special probe trials, one therapist on
three 1o ten trials per program ond one on a variable number of trials depending on the
program. None of the therapists used rate data in their programs. Two therapists
reported that behavioral counts were the most frequently used dota types. The other
two therapists reported using percent correct data and time-based data for most of
their progroms,

. All of the subjects graph their data, and all had ot least some rules for making
decisions. All had rules for moving the pupil to the next step and for when the pupil
met the aim for ot lease some programs. Eight of 1] did not have ryles for deciding
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how to modify instructional procedures and seven did not have rules for when ta
change the instructional strategies, :

Training

The first general training session was attended by seven subjects, twa advisors,
and three of the subjects' |nstructional aides. Dr. Liberty explained details af
participation in the praject and discussed prerequisites for use af the decision-rules
and different dota types. Callection and charting procedures for regulur rate ond
adjusted rate data were discussed and demonstrated by praject staff. Session length
was oppraximately one hour, and handouts ta subjects attending this session included
"Prerequisites on Using the Decision-Rules” and a "Seconds ta Decimals" conversion
sheet (see Appendix 3).

Fallawing this session, the odvisor of the subjects recommended drapping the
explongtion of data types, callection and charting procedures from training.
Therefore, the four subjects who hod missed the first general training session and
aottended make-up pessions did not receive this information. These subjects attended a
40 minute session.

The second general training session was attended by eight subjects, three aides,
and the advisor for these subjects. The use of the Hondbook af Experimental
Procedures and the decision-rules was emphasized for this one hour session.  All
subjects receivnd the Hondbook at the beginning af this session. Subjects were given
apportunities ts practice drawing minimum ‘celeration lines and lines-of-pragress
fallowing demonstrations by praject staff. Verbal explanations of the flow chart of
the decision-rules in the Handbook were followed by a practice period in which
subjerts were asked tc determine twa types of instructional decisions by cpplying the
rules to charted data. Project staff discussed the ™Quick Reference Guide for
Acquisition” and how ta use it. Procedures for drawing a phase change line and
determining o new minimum 'celeration line were demonstrated. Concluding remarks
on the requirements far further participation by subjects in this year's study were
fallawed by distribution of the Presentation Response Questionnaire to all subjects. In
addition to the Handbook, subjects attending this session received practice sheets an
drawing a line-of-progress, and twa charts af data for practice in applying the rules.
One subject was unable ta attend the second general training session and attended a 40
minutes make-up session.

In addition ta the group sessions on using the Handbook and the decision-rules,
subjects received follaw-up assistance fram praject staff if they electc i ta try aut the
pracedures in their classroom.

Results

Evaluation af Training

Seven af nine teachers and all four therapists completed a Presentation Response
Questiannaire at the conclusion of training. Twa teachers completed training but did
not return the questionnaire ta praject stoff.

! Two subjects were trained separately, but never completed any questionnaires or
used the procedures. They are not included in this group.
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A five point Likert Scale was used to measure subjects’ ratings aof the clarity of
information presented during training. Tenchers' mean rating for the averall clarity of
information presented during training was 4.0 {(runge 3-5 or "clear” while the
therapists’ ratings were 5, 3, 3 and 3. [n oddition ta the overall rating, subjects
evaluated the information presented on eight specific areas of training (Table 3.3),

Teachers and therapists rated the clarity of some topics differently. Teachers
gave a high rating ta the information presented on collecting data (meon 4.6, ronge 4-
S} while the therapists rated this topic slightly lower in clarity (4,4,3,3). Therapists
gave a lower rating for the information presented on establishing initial instructional
formais (4,3,3,3) thon did the teachers (mean 4.4, ronge 4-5). However, therapists
roted the presentation on using the Handbook higher (5,5,4,4) thon did the teachers
{mean 4.1, range 3.5).

Four teachers cnd two therapists wrote comnments regording training. Two
teachers felv that mare time should have been spent on setting aims. One teacher and
one therapist felt that the training time was t0o stort. Comments by two feachers
ond one therapist pertained to the usefulness of the decision-rules ond the

xperimental procedures in general, e.9., "My overall impression of the purpose ond
content of the Instructional Hierarchies Research Project is very positive.*

R22



SUBJECTS' RATINGS OF CLARITY OF INFORMATION PRESENTED DURING TRAINING

Table 3-3

Presentation Topic Teacher Rating Theraplst Rating All Subjects
(N=7) (N=4) (N=11)
mean (rorge) mean (range)
General purpose of the procedures 4.6 (2-5) 5,5,4,4 4.6 (2-5)
Establishing initial Instructional formats 4.4  (4-5)* 4,2,3,3 3.9  (3-5)%»
Collecting per formance data 4.6 (4-5) 4,4,3,3 4.2 (3.5
Char ting performance data 4.7  (4-5) 5,5,5,3 4.5 (3-5)
Drowing patterns 39 (3-5 s,5,4,3 40 (3-5)
Uslng decision-rules 43 (3-5) 5,5,8,4 4.4  (3-5)
Types of instructional changes 4.0 (3-5) 4,4,4,3 3.9 (3-5)
Using the Handbook 4t (3-9 5,5,4,4 4.3 (3-9
Overall 4.0 (3-5) 5,3,3,3 4.0 (3-9)
5 No3 subyects respond 1o this question
224
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Attity Je Fallowing Training

Subjects rated their general gttitude toward the experimental procedures. The
teachers averaged 4.3 (ronge 4-5), or between "Favorable" ond "Very favorable.
Three therapists ratings were 5,4 ond 3, and one therapist did not provide a rating.

Subjects also rated how useful the experimental Lrocedures might generally be to
teachers. Subjects’ average rating was 4.5 (range 4-5) or between "Very Useful" and
"Useful®.

Teachers rated the aqverall applicability of the procedures tq their own
instructional situations o3 4.4 {rong: 4-S) or between "Very Applicable" or
“Applicable®, Therapists' ratings were 4, 5, 3, ond 3 (Table 3-4). Teachers generally
found the experimental procedures “Applicoble® or "Wery Applicable® to their
instructional situations,  Teachers rated the information on designing initial
instructional formats ond applying change strategies slightly less applicable (meon 4.4)
than the other information presented (mean 4.4, range 4-5), Information on conducting
instructional formats, callecting ond charting performonce data were considered the
most applicable {meon 4.7, range 4-5),

The four therapists rated the experimental progedures as slightly less opplicable
to their own instructional situation than did the teochers, and showed a greater range
in responding. The information on designing initial instructional formats was rated the
least applicable by therapists (4, 4, 3, 2) while the information on ce'lecting data (5, 4,
4, 3) ond conducting instructional programs (4, 4, 4, 8) were rated the highest. in
general, there was no clear relationship between subjects' ratings of the clarity of
information presented during training orvi iheir general gttitude toward: the
procedures. However, subjects rated the usefulness of the procedures ta tegclers in
general {mean 4.5, range 4-5) slightly higher than the applicability of the procedures to
their own instructional sitvation (mean 4.0, range 3-5).

Subjects’ instructional proctices and educational bockgraund were examined to
determine if these variables might influence subjects’ atttitudes towards the
experimerital procedures. Three patterns were evident, The three subjects with no
Precision Teaching background rated the usefulnes of the procedures in lower (4, 4, 4)
than subjects with Precision Teaching (mean 4.6, ronge 4-5). The same relationship
was found between their ratings for overall opplicability of the procedures (4, 4, 3 vs
mean 4.3, range 3-5), general gttitude (3, 4 vs mean 4.4, range 4-5) and individual
topics covered in training,

Five of 1| subjects reported that rate data was the data type most frequently
used in their classrooms. These subjects rated their general attitude towards the
procedures higher (X = 4.4, range 4-5) than did the other subjects (X = 4.0, range 4-5).
A similar pattern was evident in ratings by the five subjects who conduct daily
programs and rthe six subjects who conduct programs less frequently, The former
group of subjects gave a much higher rating far their attitude tawards *he procedures
than the latter group of subjects for all topics of training.

In general, subjects with previous experience in Precisian Teaching and who
apparently vuicd systematic instruction in their educational settings rated their
attitude and the applicability of the experimental procedures higher than subjects
without this background. There was little, if ony, relationship between subjects’
ratings af clarity of the topics and their attitide towards the procedures, Teachers
rated the experimertal procedures more Gpplicable ta their instructionol setting than
did the therapists.
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Table 3-4
SUBJECTS ATTITUDE TOWARD THE EXPERIMENTAL PROCEDURES

Procedure Teachers Therapists All Subjects
(N=7) (N=4) (N=t1)
. meon (range) meon (range)
Overall attitude 4.3 (3.9 3,54 4.2
Usefulness of procedures 4.4 (3-5) 4,4,5,5 4.5
Applicability
Overall 43 4-5) 3,4,5,3 4.5
Designing instructional formats 8.4  (4-5 4,8,3,2 80 (25
Conducting instructional programs 4.7 (4-5 4,4,4,4 a1  (3-9
Collecting performance data 4.7 (4-5) 5,8,4,3 5.4 (3.9
Charting performance data 87  (4-5 5,4,3,3 82 (3-5
Using decision-rules 4.6 (4-5) 4,4,3,3 4.2 (3-9
Applying change strategies 8.4  (4-5) £,4,3,3 82 (39
o 226 227
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Cost of Training

The total site cost was $386.65. Training costs for the eleven subjects trained os
a group in two sessions was $35.15 per subject. These costs include trainer time (2.69
per subject), subject time (25.76 per subject) and Hondbook costs {$6.75 each).

Follow-up After Training

One teacher requested additional assistance on designing instructional formats,
selecting a data type and selecting aims for oll day programs. Follow-up was provided
in person by one frainer during a 20 minute session. Two therapists requested more
information on selecting a data type and applying the changes to specific progroms.
One of these therapists also requested information on using the decision rules. for one
subject, direct follow-up was provided by one trainer in a 20 minute session, while the
other therapist discontinued participation in the study before follow-ur could be
provided.

The total cost of the two follow-up visits was $14.34.
Evaluation of Handbook

Subjects evalvated the clarity of information presented in The Hondbook of
Experimental Procedures on the "Hondbook Questionnaire.” Thirteen questionnoires
were distributed and six of seven teachers and two of four therapists returned
completed questionnaires (73%). Teachers averaged two hours reviewing the Handbook
(range 1.5-3 hours), one therapist spend 30 minutes and one therapist spent two hours.

Subjects rated the clarity of information presented in eight different sections of
the Hondbook on a Likert scale from S ("ver, ciear”) to | ("confusing”). Subjects
generally rated the information as either "4" or "S" (7able 3-5). Teachers ond
therapists differed in some of their ratings. Teachers rated the sections of the
Handbook, on drawing lines-of-progress, determining percent correct, performance
variability and sharp deceleration in corrects the least clearly presented {mean 4.3,
range 3-5), but generally give high ratings for other sections. The two therapists rated
the decision-rules for use with rate data and the quick reference quides less clear (3"
and "4") than other sections of the Hondbook.

Three teachers provided written comments, Two wrote that the overoll content
of the Handbook was very good {e.g., "very clear and extremely well written"), One of
these subjects, however, indicoted that better organizotion of the materiale was
needed, due to the number of revisions ond additions. The other teacher praised the
section on "compliance", but reported that the section on “acquisition™ was "hard to
feliow."




. Table 3’

SUBJECTS' RATINGS OF CLARITY OF INFORMATION PRESENTED IN THE HANDBOOK

Topic Teachers Therapists All Subjects
(N=6) (N=2) (N:B)
mean {(ronge) mean (range)
Using the Decision Rules 4.7  (4-5) 5,5 4.8 (4-5)
Rules for Rate oand the Quick Reference 06  (4-5)* 3,4 4,3  (3-5)n»
Guide for Rules for Rate
Quick Reference Guide for Change Strotegies 4.8 (4.5 4,4 4.6 (4-5
Lines-of-progress, determining percent 4.3  (3.5) 5,4 4.4  (3-5

correct, performance variability &
sharp deceleration in corrects

Genero| considerotions in initial 4.7  (4-5) 4,4 4.5 (4-5)
instructional formots

Information on Acquisition 4.7 (4-5 5,4 4.6  (4-5)

information on Fluency-Building 48  (4-5)» 5,4 4.7  (4-5)nw

Information on Compliance 4.8 (4-5) 5,4 48 (4-5)

Medion Roting 4.7 5,4 4.8

* N=5 subjects responded to this question
*# N-7 subjects responded to this question
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Adaption of Procedures

All 1l subjects returned a "Trial Period Questionnaire” (100%). Six of the |1
(55%) agreed to do a trial period. All were teachers, serving a total of 47 pupils each
year {Table 3.4).

The five subjects who chose no! to adopt the procedures ("No" subjects)
explained their decisions. Three of the four therapists and two teachers reported that
they did not have enough time to use the procedures. One therapist noted, in addition,
that the procedures were incompatible with the curriculum,

The "yes" and "no" subjects were compared on a number of variables. Both
groups reported administrative support. However, five of six "yes" subjects reported
"peer support" {other teachers in their schoo! using the procedures) while only one of
the seven "no" subjects were aware of any other teacher or therapist using the
procedures. "Yes" subjects averaged fewer pupils per day than "no" subjects (mean 7.8
versus mean 10.4), more planning time (mean 4.8 hours vs. mean 2.6 hours) and more
assistance in the classroom. Five of the six "yes" subjects reported previous training
in Precision Teaching, while only three of the five "no" subjects had had such training.
Some differences in evaluation procedures were found between the two groups of
subjects. In general, “yes" subjects collect data on a higher percentoge of their
instructional programs (4 of 6 "yes" subjects collect data on 95-100% of their programs
versus 2 of 5 "no" subjects), on a more consistent basis (all six "yes" subjects collect
data almost every trial vs. 2 of 5 "no" subjects) and use rate data more often {5 of
“yes" report rate dato as the most frequently used data type versus | of 5 "no"
subjects). There was no difference between the "yes" and "no" subjects in their rating
of the Hondbook or the training. They did differ, however, in their attitude toward the
experimental procedures following training; "yes" subjects roted the procedures as
more applicable than "no" subjects (mean 4.3 versus mean 3,8), Both groups gave
similar rating in other areas, including the "usefulness” nf the procedures.

Tabie 3-6
PUPILS SERVED BY SUBJECTS USING PROCEDURES

Subject No. r’;vpils Age Range Handicapping Conditions

5402 -5 mild, moderate, severe, profound
5403 7 5-10 moderate, severe, profound

5404 5 811 moderate, severe, profound

5405 6 6-11 moderate, severe, profound

5413 7 13-17 moderate, severe, profound

5414 7 14-17 severe, profound

~dditionol Follow-up

Twenty-five follow-up contacts were mode to six subjects during their
application of procedures: 13 visits ond |2 phone conversations. Topics covered
during the visits included: review of minimum ‘celerotion procedures, setting aims,
selecting program targ.ts and establishing initial instructional formats, fluency
building strotegies and aim setting, data ¢ ‘ection, noncompliance, and review of
their pupils' performance data on several progroms. The cost of the 25 follow-up
contacts was $250.77.
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Application of Procedures

The six teachers applied the procedures with 17 pupils in 53 programs for a total
of 71 weeks (36% of the pupils served by these teochers). One teacher reported three
times, two teachers each reported twice, ond three teachers eoch completed one
Procedures Questionnaire,

Five of the teachers reported that they preferred collecting rate data: these
teachers opplied the procedures in programs in which they collected rate data
exclusively. The teacher who had preferred to use percentage correct data also
collected rate data on the one experimental program. All of the teochers used the
rule procedure with minimum 'celeration lines.

Prior to the application of the procedures, five of the six subjects had rated the
Handbook. Of these subjects, three rated the Handbook a medion of 5.0, Two of these
subjecfs gave the Hanibook 0 median rating of &0 during opplication, while one
continued to rate the handbook ot 5.0. Two subjects rated the Handbook at 4.0
overall, both before and during the application (Figure 3-1), The subject who did not
rate the Handbook prior to application initially roted the Handbook at 4.0, then
increased the median rating to 5.0 on the second reporting period (Figure 3-1).
Ratings for each topic were generali;v lower during the application than prior to the
actual use of the Handbook (Table 3-7).
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Table 3-7 .
SUBJECTS' RATINGS OF THE USEFULNESS
OF THE HANDBOOK DURING APPLICAITON OF THE PROCEDURES

TOPIC RATING

mean  range

. How to Make an Instructional Decision 4.50 4-5
2.  Quick Reference Guides for Change
Strategies 4,50 4-5
3.  Drawing Lines of Progress 3. 25
4.  Determining Percent Correct 3.33 1.5
5. Determining Performance Variability 3.67 35
6.  Sharp Deceleration in Corrects 4. 67 4.5
7. General Considerations for
Instructional Formats 4.50 4-5
8.  Acquisition 4,17 4-5
9.  Fluency-Building 4.17 4.5
10, Compliance 4,67 4-5
I, Overall 4.25

Prior to .he use of the experimental ruies, t* : six subjects reported planning for
a median of four hours per week (range 2-10). During the application of procedures,
the median was | hour per week {range 5-6). All of the teachers spent less time
plonning than before, although five teachers estimated that they spent more time.
Figure 3-2 shows *he change in reported pianning time,

Two of the six subjects rated their attitude to the procedures as "4" prior to
applicatior, during the use of the procedures, their ratings increased to 5" (Figure 3-
3). Four subjects initially rated their attitude at "4", and only one of these subjects
increased the attitude rating to "5" during application of the procedures.
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FIGURE 3-]
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Impact on Pupil Performance

The six subjects applied the experimental procedures in a total or 53 program.<
Involving |7 pupils. Each subject shared some pupil performance data, on a variety of
target behaviors (Table 3-8),

Subject 5402 applied the procedures to one program for one pupil for a total of
56 calendar days and 18 dota days (Table 3-9). During this time, the pupil did not
progress to a new curricular step (step chead). The teacher made one intervention, but
did not follow the suggested strategy ond chonged late. The intervention was not
successful, as would be predicted (Table 3-10). Subject 5402 estimated that the use of
the experimental procedures made no difference to this pupil's progress.

Subject 5403 shared data showing the application of the experimental procedures
in three programs for one pupil. The charted pupil performance data showed no
evidence that this subject drew new minimum ‘celeration lines following the program
changes; or evidence that lines-of-progress were drawn in order to use the flow chart
to determine recommended strategies. Data for three of the programs included pupil
performonce prior to the application of procedures as well as during application. Prior
to the use of the procedures, the pupil had moved ahead in the curriculum once in |1
data days in a sorting program, and not at all in a 25 data day string beads program or
a [0 day object ident ification program (Table 3-10). No other interventions were made
in these progroms. During the use of the procedures, the subject stepped ahead a total
of six times, and a total of eight other interventions were mode (Table 3-10). When
the s bject followed the rules, these interventions were successful; when the rules
were not followed, the interventions were not successful. The rules correctly
predicted the outcomes of the interventions 88% of the time (Table 3-11),

Subject 5404 applied the procedures in four programs with two pupils. These two
subjects fell below minimum ‘celerations lines 30 times during the 237 days of data
collected. Subject 5404 chonged on time nine times, chonged 2.4 days late on 20
times, and did not change one time. After changing instructional procedures, 5404
sometimes followed the procedures ond drew new minimum ‘celeration lines, and
sometimes continued using the line from the previous phase (not according to the
procedures). In the |Z strategy interventions that could be unalyzed, the subject used
the suggested strategy six times (Table 3-9). Overall, 58% of the interventions were
successful, and the subject used the suggested interventions 55% of the time (Table 3-
11). The rules accurately predicted the outcomes of the interventions in 82% of the
cases (Table 3-11), Subject 5404 reported that the procedures occelerated pupil
progress in some programs and decelerated progress in others. There are no data to
indicate pupil progress prior to the use of the procedures,

Subject 5405 applied the procedures in |12 programs with five pupils. These five
subjects fell below minimum ‘celeration lines 27 times during the 540 days of data
colleated. Subject 5405 changed on time 16 times. eight times late ond did not change
strategies on two ocensions. Following the chonges, 5405 did not always draw new
minimum 'celeration lines as recommended by the procedures; if a new line were
drawn, however, it was drawn from on incorrect starting point. There was no evidence
that the subject drew lines-of-progress on the charted data in order to use the flow
chart. Of the 29 strategy interventions made by this subject, 27 were analyzable
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(Table 3-9). Of these, IS (56%) were successful. The subject used the suggested
strotegies 56% of the time, and the ryles correctly predicted the outcomes of the
interventions used 92% of the time (Table 3-11), Subject 5405 estimated that the use
of the procedures acceleroted pupil progress, olthough there were no dato to indicote

progress prior to application of the procedures.

Subject 5413 applied the procedures in three pragroms for one pupil. This
subject used the procedures correctly, and collected o total of 62 days of doto in o
totol of 142 calendar days (Table 3-9). During this time, the pupil moved ohead in the
curriculum o total of 8 times. There were no other changes in curriculum level or
instructional strotegies, so the use of the ryle procedures cannot be evaluated.
Subject 5413 estimated that the procedures made no difference in pupil progress.
There were no dato to indicute pupil progress pricr to application of the procedures.

Subject 5414 applied the procedures in | | programs for thrce pupils. This subject
also tought the aide ta utilize the procedures in |4 other progroms for three other
pupils. Both Subject 5414 and the aide opplied the procedures carrectly. One of 5414's
pupils' dato included 192 days of dato callected in three progroms. During this time,
5414 mode o tatal of 24 interventions for complionce problems, only two of which
were successful (8%). (Because of the unique nature ond difficulties with compliance
problems, the results for this pupil are presented separately in Table 3-9), For the
other two pupils, 14 of the 23 usgble interventions were successful in changing pupil
progress (61%). The teacher followed the suggested interventions 41% of the time,
and the rules correctly predicied the outcomes in 82% of the cases (Toble 3-11). Date
showing pupil progress prior ta the use of the procedures was made availoble (Table 3-
10). Generally, the pupils rnaved through the curriculum faster and the teacher made
maore interventions than before the use of the rule procedure. The teachers rate of
successful interventions was higher when the suggested strategies were followed
(Table 3-10). Subject 5414 estimated thot the use of the procedures acceleroted pupil
progress.

Subject 5414's instructional oide was taught the procedures by 5414 The aidz
applied the procedures in |4 programs for three pupils aver a tatal f 81! days of dato
(Toble 3-7). Most of the changes were step aheads, as the pupils maved through the
currlculum (Table 3-9), Of the | 0 usable interventions, nine were successful, The aide
followed the recommended strotegy changes 90% of the time, and the rules were 80%
successful in predicting the autcomes of those interventions (Toble 3-11). In mast
cases, pupils pragressed thrugh the curriculum faster (fewer days in eoch curriculor
step) and intervention strategies were mare successful during the application of the
procedures as compared ta performance prior to application (Table 3-10).

mary. As o group, these subject gpravided substantial amounts of pupii
perforriance dato collected during the opplication of the rule procedures (Tabie 3-9).
However, except far the oide's dats, the percentoge of successful interventions was
less thon 61%; and the average, including the oide's 90% was only 59%. Further
analysis shows, however, that subjects only chose ta use the suggested interventions
about 55% of the time (Table 3-11). In other instances, teachers used their own ideos
about whot interventions wauld be successful. The use of o suggested strategy is o
prediction that the pupil's progress ill foil to accelerate. In the case of these
subjects, predictions based on the rules proved accurate 85% of the time (Table 3-1 2.
There were 40 instances in which the subjects followed the rules, and progress wos
accelerated in 35 of them (Table 3-12). The subjects did not follow the suggested
strazt)egies in 33 cases, and, in 27 cases, the pupil's progress failed ta accelerote (Toble
3-12).
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Data on 18 programs showed pupil progress both before and during apglication of
the experimental rule procedures. One metsure of prodress is how often the pupil
imoves t0 the next curricular step. Each program was designed by the teocher ond the
number of curricular steps, ond the length of time it takes to go through those steps is
partially deterrnined by the task analysis as well as by the effectiveness of teacher
progromming. In seven programs, pupils moved ahead faster (shorter number of days
ta reoch aim) during the period when the rules were applied (Table 3.10) thon they did
when the rules were not in effect. On the ather hand, pupils in six programs moved
ahead faster prior to rule application. Thus, the rules, as applied by these subjects,
may not have affected pupil progress, given that recommended interventions were
generally made 55% of the time,

Teachers generally did make more interventions during the rule application
(Table 3-10) thon before tne rule application, ond the percentage of successful
interventions was generally higher, especially when the teacher used one of the
recommendad strategies.

Cost Analysis

The total costs for training [ subjects at this site are shown in Table 3-13, Of
the |1 trained subjects, six actually utilized the pracedures in progroms for |7 pupils
over a total of 71 weeks, If ali site costs are included, these figures result ir. an
overage per pupil cost of $38.34 for those pupils for whom the experimental
procedures were applied, or approximately $9.18 per week of application for each
teacher.

If costs are separated to include only those costs incurred in the training subjects
who acutally the procedures, these figures are reduced to a median cost of $15.15
per pupil and $4.78 per week (Table 3-l14). For subjects who applied .he procedures,
the cost per progrum per week averaged $.38. Figures for the subjects vary
considerobly.
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Table 3-8
TARGETED MOVEMENT CYCLES IN PUPIL PERFORMANCE DATA

Age Range of Pupils Movement Cycles*
-6 tcuches table
6-12 identifies objects; strings beads; sort objects; names currency; names numbers; reads words

orally; says sight words; writes digits to answer add facts; paints to named currency;
maintains eye contace; reach and touch; folds, staples and stuffs; follow directions; onswers
questions about reading; reads sentence and matches to pictur®,

8-17 paints to named colors; snaps pants; says phone number; s.ys name and address.

12-22 writes name, address and phone number; files alphabetically; says time of day; assembles
booklets; touches named clothing; walks balonce beam; sorts objects; copies block design;
uses communication board; types letters; folds, staples and stuffs; collates pages; touches
cards "eat" "milk"; says letters; articulates sounds; says emergency words; identifies money;
speaks intelligibly; uses longuage cards; writes name.

*  Movement cycles are given generally as described by subjects; most subjects counted both correct and error respanses
although that distinction is not made above
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Table 3.9
ANALYSIES OF PUPIL PERFORMANCE DATA

Application of the Minimum 'Celeration Procedures

Calendar Data Step ler. #3xcesy BSuccess  Subject's Estimate of

Subject Puwlls Programs  Days Doys Phoses  Aheads venlions  Lhable Inter. tntery, Impoct of Proceures

SAQ2 | t Sé 8 4 0 | t 0 0% no difference

5403 | ] 267 138 L7 (3 8 (3 2 32% o difference in some
accelerated some

S04 2 4 387 37 26 3 20 I2 7 58%  both accelerated and
decelerated

SAQS 5 12 1220 S40 89 45 29 27 15 5%  accelerofed

S 3 | k) 142 62 10 8 0 0 - - no difference

Shlat 2 8 1136 513 97 'Y 4d 2] 14 61% occeleroted

Skl

alde 3 14 1752 all 9% 66 20 10 9 20%  occeleroted

TOTAL 15 45 4960 2319 335 169 126 19 47 59%

+ in addition, 192 doys of data were collected over 504 calendar days in three prograins foc one other pupil. In 35 phases, the pupll met
aim ond moved 1o the next currizular step Istep chead) 7 times, Twenty-four interventions were made for compliance problems; of the
22 vswoble interventions, 2 (9%) were effective.
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Table 3-10

NDIVIDUAL PUPIL PROGRESS BEFORE AND DURING APPLICATION OF EXPERIMENTAL PROCEDURES

Before Use of the Rules

During Use of Rules

Subject Pupil Behavie Dotc  Step Av,. Doys Inter- % Success Data Step Av.Doys  Inter- % Success % Follow
No. Lays Aheods ToStep  ventions  Interven- Days Aheads To Step  went- Interven- Rules
Aheod tions Aheod lons jons

5403 | identify 10 1] ? D ? &3 | 43 4 159 %
obj.

54503 | wring 25 D ? D ? 47 3 14 2 100% 100%
beads

5403 1 ggr_u 1] I 1 D ? 48 2 24 2 100% 100%
obj-,

5414 I assem. 21 | 4| 2 100% /i 10 8 2 100% 100%
bles

5414 I touch 20 D ? 3 [1; 4 S 3 17 6 6% 3%
clothing

5414 1 walks 18 3 s 0 ? (3] 7 9 5 75% 75%
bal. beam

5414 I v . 52 3 17 8 3% (3] 4 16 6 33% 3%

5414 2 copies 10 0 ? I 100% 89 13 7 7 0% 0%
block
design

5. 2 pts to 29 0 ? 2 % 8l 3 27 é 100% 0%
long.
bhoard

5414 2 tvPes 20 I 10 D ? ¥» t 35 2 0% 0%
letters

5414 1 ident. 48 2 22 | 100% 68 8 8 3 100% 100%

olde money

5414 i says 56 4 14 I 100% ¥y é 12 D ? ?

Qdide letters

5414 ! says 49 2 24 ! 5 4 5t 4 12 0 ? ?

aide Lonera,
signg

5414 2 says 50 3 17 2 50% 47 [ t2 2 0% 50%

oide emerg.
signs

5414 2 soYs 13 2 é I ? 69 3 23 ] 100% 100%

aide letters

5414 2 files 50 é 8 2 50% 83 5 I 2 100% 100%

Oide olphabet_
Ically

5414 3 ph.to k 73 (3 s D ? & 7 9 0 ? ?

aide long cord

LA 3 ident. 42 2 2 2 S0% &0 3 20 2 100% 100%
money
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Table 3-H
UTILIZATION OF SUGGESTED STRATEGIES

Subject # Interventions  # Usable  # Successful % Successful # Using Suggested % Using Suggested Predictability
Strategy Strategy of the Rules
5402 I ! 0 0% 0 0% 100%
5403 8 6 2 33% 3 50% 88%
5404 20 12 7 58% 6 55% 82%
5405 29 27 IS 56% 15 56% 92%
5413 0 - - - - - -
Sa414# 48 23 14 6!1% 7 41 % 82%
S4t4
aide 20 10 9 0% 9 0% 80%
TOTALS 126 79 47 59% 40 55% 85%

*  of 24 interventions made for another pupil, all were for cempliance problems, Of the 24, 22 were onalyzable, and 16 were in accord with the
suggested chonge strategies; | of these was successful. The compliance rule accurately predicted the results of the interventions 27%.
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. Table 3-12

ACCURACY OF RULES FOR INTERVENTION CHANGES

Pupil Progress Pupis Progress
Actually Accelerated  Did Not Actually Accelerate
Change made in accord with a rule 48% » 7%
(Prediction that progress will (N=35) (N=5)

be accelerated)

Change moade not in accord with rule 8% 3I7%*
(Prediction that progress will not (N=6) (N=27}
be occelerated)

* Concurrence of prediction and octual results indicates rule accurocy: total 62/73 85%

¢ Table 3-13

COST SUMMARY

ALL COSTS

No. Subjects Trained H I
Total Hondbook Costs 3 386.65
Total Follow-up Cost 3 265.11
TOTAL SITE COST 651.76
Av. Per Subject Cost § 59.25
Av. Per Pupil Cost* : S 38.34
Av. Per Week Cost#* : §$ 0 9.18

* |ncludes N=17 pupils whose teachers applied the procedures in instructional programs
*# |ncludes N=71 weeks during which teachers applied procedures
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Table 3-14
COSTS FOR SUBJECTS APPLYING PROCEDURES

Application of procedures All Costs Cost Analysis
Per
Subject  Weeks Pupils Pro 'ams Training Follow-up  Total Per Pupil Per Progrom  Per Week Program/Week .
5402 8 ! | $ 35.15 § 40.70 $§ 75.85 $ 75.85 $ 75.85 $ 9.48 $ 9.48
5403 6 | 3 $ 35.15 § 60.49 § 95.04 $ 95.64 $ 31.88 $ 15.84 $ 5.3l
5404 16 3 6 $ 35.15 § 29.08 § 64.23 $ 21.4! $10.7 $ 4.0 $ .0
5405 16 5 12 S 35.15 § 37.48 § 72.63 $ 14.53 $ 6.05 $ &.54 $ .38
5413 6 | 4 $ 35.15 § 25.24 § 60.39 $ 60.39 $15.10 $ 10.07 $2.52
5414 19 6 2€ $ 35.15 § 55.72 § 90.87 $15.15 5 3.9 $ 4.78 $ .18
TOTAL 71 17 53 $ 210,90 § 248.71 $§ 459.6|
MEDIANS $ 70.24 $ 15,15 $ 6.05 $ 4.78 $° .38
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SITE 4

Introduction

Tie ccocoperative arrangement between the Seattle Public 3chools and the
Instructional Hierarchies Research Project, initiated during the fourth prolect year,
was continued during the fifth project year following consultations with Dr. Bill Tilley,
Director of Special Services.

Seattle is a large urbon city with a population of 497,300 as of April I, 1979.
Mandatory busing for racial desegregation is presently in effect. There are 112
schools within the Seattle Public School system, 65 schools serve both hoadicapped
and ronhandicapped students ond three schools serve handicapped students exclusively.
There are 47,662 nonhandicapped students enrolled in the district and 2,513
handicapped students.

Three schools; Green Lake Elementary ond Lowell Elementary (serving
handicapped ond nonhandicapped pupils preschool - Grade 5), and Wilson Pacific High
School (serving handicapped pupils aged 13-22) ond Lowell Elementary {serving
handicapped and nonhandicapped pupils, preschool - Grade 6) were selected for
participation because the majority of classrooms serving severely, profoundly ond/or
multiply handicopped pupils in the district were located in these schools. Meetings of
appraximately 30 minutes were held separately with each principal. During each
meeting, members of the research staff presented an averview of the purpose of the
project and provided capies of the consent form (Appendix 4) and the Background
Questionnaire. Each prospective subject met incividually or in a small group with
interested teachers, same of whom were recommended by th principal. Twelve
teachers cansented to participate. Subjects were trained both in small groups and in
individual sessions.

Method

Subjects

All 12 of the consenting teachers were experienced teachers (mean = 9.6 years
teaching, range 3-22 years). The overage number of years teaching special education
was 8.25, ronging from 3-22 years. Eight of the 12 teachers reported formal training
in Precision Teaching.

The 12 teachers served 215 pupils with the following "labels": learning disabled
(8); mildly handicapped {I4); moderately handicapped (68); severely handicapped (76);
profoundly hondicapped (32); multiply handicapped (11), and orthopedically
handicapped (6). Three of the teachers served a totai of 135 pupiis: one served 36
pupiis in a team teaching situation and two served 50 and 49 pupils respectively in
resource rooms. The average class size of the other nine subjects was 8.4 pupils (range
5-16). Two teachers served a total of 4l preschool pupils (aged 2-6), five teachers
served 39 elementary pupils (aged 6-12), one teacher served five mixed preschoo! and
ele)mentuy pupils {aged 3-11) ond four teachers served 127 high schoo! pupils {aged 12-
22).

Each of the 12 teochers had some assistance in the classroom. There were a
total of 23 paid assistants, five volunteers, 16 student teachers and nine ather people,
for 644 hours per week. The subject with the most assisiance had a total of six people
heiping for 121 hours per week, whiie the subject who had the jeast had two people
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assisting for eight hours per week. The average amount of assistance available to each
of the |2 teachers |2 hours per week, Pupils in |1 of the 12 classooms received an
average of |5 hours of therapy assistance weekly (range 140 hours).

All of the teachers provided both I:I aond group settings for insiructional
responding. Three teachers spent the majority of instruction in {3l settings and two
spent the majority of instructional time in group settings. The other teachers divide
their time between those two settings, and using ratural occasions 10 teach new
responses. Three tecchers also use unison responding a small portion of the time. Ten
of the teachers conduct instructional progroms at least once per day, while two
conduct programs three times per week. Six teachers conducted at least |0 trials per
program, while three provided five-nine trials, and three provided fewer.

All 12 teachers collect some dcta on student performance., Three teachers
coflect data on 95-100% of the programs, four teachers collect data on 85-94% of the
programs, one teacher on 75-84%, two teachers on 25-49% ond two teachers collect
data on [0-24% of the programs. Six teachers collect data every time an instructional
program is conducted, and six teachers collect data almost every time a targeted
program is conducted. Six subjects collected data on every trial of their data-based
programs. Two subjects collected data on "probe* trials only, one on the first trial
only, one on a random number of trials, one on a consistent number of trials as stated
in the program ond one teacher collects data on every trial on a new progrom and on
probe trials in established programs. The most frequently used Zata type was accuracy
data, although use of all other data types was reported.

Three teachers graphed their data. All have definite rules in at least some of
the programs for deciding when 70 step ahead and when the pupil has met aim. Seven
teachers reported hoving decision-rules for at least some of their programs to
determine when to choange instructional procedures rather than the program. Onlv one
subject reported specific rules for deciding how to modify instructional procedures.

Training

The training sessions were scheduled at the subject's convenience, either before
schoo!, during the subject's regularly scheduled planning time, or lunch time. There
were generally four or five sessions each lasting about 30 minutes. Six subjects were
trained individually and six subjects were trained in small groups of two and four
teachers. Total training time ranged fro.n 1.92 hours 1o 3.38 hours (Table 4-1).

The content of the training sessions was identical for all subjects. Prerequisites
for use of the data decision-rules and a general introduction to data ond data
collection were covered during the first training session, Subjects received a handout
covering these topics, prepared for the October AAESPH conference in Chicago. The
second and sometimes third training session covered data collection ond charting of
regular rate, adjusted rate, latency, and duration {trial and session) data. The subjects
practiced collecting and charting each type of data. At the pext session, subjects
were tought how to set @ minimur.: 'celeration line, draw lines-of-progress and apply
the decision rules. The final trainirg session covered using the Handbook, and
acquisition, fluency-building ond complionce strategies. At the end of this session
subjects were asked to complete a Presentation Questionnaire and given the Handbook
of Experimental Procedures.
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Table 4-1
Length ond Cost of Training

Subject Length of Training Cost
I:) Training
$501 2.5 hours $62.40
$502 3.0l hours $73.49
$503 3.38 hours $81.07
$504 3.08 hours $75.02
5507 1.92 hours $49.31
5508 2.25 hours $56.98
Median 2.75 hou.. $67.95 Total = $398.77
|:2 Training
5513 2.67 hours $63.16
5514 2.67 hours $63.16 Total = $126.32
134 Training*
5509 2.34 hours * $43.91
5510 2. 34 hours S41.,47
5511 2.34 hours * $45.42
$512 2.34 hours $41.47 Total=  5172.27

* includes individua! make-up sesssion
TOTAL  5697.36

Follow-up After Training

Two subjects requested some additional information following training. This
information was provided in three phone conversations for a total cost of 52.45 and a
visit of $4.32. Total cost, excluding mileage, wcs 56.14,
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Evaluvation of Handbook

Each of the |2 teachers received a copy of the Handbook of Experimental
Procedures, ond two weeks later eoch received the Handbook Questionnaire. Eleven
subjects completed the questionngire while one subject reported insufficient time *o
read the Handbook. Teachers spent an averoge of two hours and five minuces
reviewing the Hondbnok (range !0 minutes to 5% hours). They rated the section on
compliance as the clearest (4.5) - 2 the Information on rules for rate and the Quick
Reference Guides as the least ciear {Table 4-2), and the medion rating was 4.2, as
before application.

Ten teachers wrote comments on the book. They suggested a Table of
Contents and additional examples of programs for low-functioning pupiis be added.
Table 4-2
SUBJECTS' RATING OF CLARITY OF INFORMATION PRESENTED IN THE
HANDBOOK OF EXPERIMENTAL PROCEDURES

Content Area Ratings (N={7)

mean {range
Using data decision-rules 3.8 (2-5)
Rules for rate and quick reference guide for rule, for rate 3.6 (2-5)
Quick reference guides for change strategies 4.3 (2-5)
Drawing lines-of-progress 3.8 (2.5)
General considerations for instructional formats 4.2 (2-5)
Acquisition 4.2 (2-5)
Fluency-building 4.5 (2-5)
Compliance 4.2 (2-5)
Median Rating 4.2 (2-5)
Teachers (N=11)

Adoption of Procedures. Although ali 12 sthjects ogreed to apply the frocedures
to some programs, only | returned Procedures Questionnaires indicating that they
:(actuolly a?pi?-:d the procedures. These subjects served a trial of |33 pupils per year
Table 4-3).
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Table 4-3
APPLICATION OF PROCEDURES

Subject Pupils Hondicapping Conditions Age Range Appiication of Procedures
Pupils Programs Weeks
5501 34 learning, disabled, mild, 3-6 | | 12
moderare, severe, profound
5502 6 moderate, severe 6-10 6 6 19
5503 9 moderate 8-12 2 5 5
5504 6 profound 7-11 | | 12
5507 6 severe, profound 312 2 4 6
5508 5 profound 12-21 1 1 6
5510 IS severe 13-21 1 1 5
5511 13 severe 13-21 g [ 5
5512 27 severe, profound 13-21 2 2 5
5513 6 severe, profound 7-12 2 4 4
5514 é severe, profound 9.12 3 5 [
TOTAL 133 22 3 97
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Additional Follow-up

Sixteen follow-up requests were received. The topics covered during the follow-
up visits included: charting (6 subjects); data collection (2 subjects); drawing minimum
‘celeration lines (2 subjects); setting aims (| s'bject); drawing lines-of-proyress (I
subject) and interpreting pupil data (! subject). The cost of the |5 follow-up visits was
$115.72, (see Table 4-10 for per subject costs).

Application of Procedures

The || teachers applied the proceduyres with 22 pupils in 31 programs for a total
of 97 weeks. The 22 pupils represent about |7% of the pupils served by these teachers
(Table 4-3). One teacher reporteu three times on the application of the procedures,
four teachers reported twice, ond six teachers reported once each.

Prior to application of the experimental procedures, six teachers reported that
they collected percent correct data most often, one callected counts of trials, one
collected counts of behavior ond two collected rate data most often. However, during
the experimental procedures, time based data (rate, duration or latency; were
collected in all but one of the programs. All of the teachers used the rule procedure
with minimum ‘celeration lines.

Many of the subjects rated the Handbook content lower during the application of
the procedures than prior to its use (Figure 4-1). In general, the technical content
areas tended to be rated as before, while the descriptive sections (e.g., “acquisition™)
dropped in ratings (Table 4-4),

INSERT FIGURE 4-1 HERE
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. Table 4-4
Rating of Handbook Content During Application of Procedures
Content Area Ranking Before Ranking During
Use Application*
N=|| N=10
How to make an instructional decision 3.82 b.6
Rules and quick reference guides 3.64 4.6
Technica! procedures {(draw minimum ‘celeration 3.8 3.6
lines; draw lines of progress; determine
hihg variability; determine percent correct)
Designing instructional forma.s 4.2 3.8
Acquisition “.2 3.2
Fluency Building 4.2 3.7
Compliance 4.5 4.3
Qverall . 3.9

. * Includes only reports during first Procedures Guesitonnaire; for changes in ratings over
the application perind, see Figure 4-1,

Prior to the application of the experimental procedures, the 1! subjects reported
spending a medion of four hours per week planning (range 2-5). During the application
of procedures, the median was 1 hour per week (range .5-2). All of the teachers spent
less time planning instruction than before, although five of them estimated that they
spent more time, ond four estimatad that they spent the same amount of time planning
as previously. Figure 4-2 shows the change in reported plannir -~ time.

INSERT FIGURE 4-2 HERE

The attitude of four of the teachers toward the procedures dropped during acte al
application (Figure 4-3), while the attitude of seven teachers remained the same. The
change in attitude is reflected in the means shown in Table 4-5, ond cut across all
aspects of the procedures except collecting data,
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FIGURE 4-2
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Table 4-5

Average Rating of Attitudes Taward Pracedures

Procedures Attitude Prior Attitude During
Ta Application Application
Establish instructional pragrams 4,75 4.1
Callect data on pupil per formance 4.8 4.8
Chart pupil data 4.5 3.7
Use experimental rules 4.8 3.9
Use suggested strategies 4.75 3.8
Overall h.6 4.2

impact on Pupii Perfarmance

Five subjects shored data af eight pupils in |2 pragrams on a variety af behaviars
(Table 4-6). Six of the || subjects indicated that they thought that the application of
the experimental procedures had accelerated pupil progress. Four of these teachers
pravided some pupil performance data {Table 4-7), Subject 5504 made two changes in
the one experimental pragram conducted, and both af these were step cheads. Thus, it
is impossible ta evaluate the impact af the rules in this particular program. Subject
5502 mode only one intervention, ond that was not in accord with the rules, and the
intervention did not imprave pupil performance (Table 4-7 ond Table 4-8), However,
this subject applied the procedures in four othwr programs not submitted. Subjects
5503 and 5508 each hod three usable interventions in the data submitted to the
praject, and the majority of these interventions were successful. Thus, of the faur
subjects who estimated that pupil perfarmonce was accelerated, and whom submitted
aupil performance data, twc show some leve, af successful intervention wring the use
of the procedures. Since data indicating pupil progress prior ta application af the
procedures are not available, no comparison with previous pragress can be made. All
of these subjects plan on using the procedures in the future,

Four af the |1 subjects indicated that the procedures made no difference ta pupil
performance. One of these sub, ‘cts submitted program data (Table 4.7), Sublect 5512
callected 8| days of data on 1 ‘a programs with twa pupils. During this time no
changes ar interventians of any k d were made. Since no changes or inferventions
were made it is difficult ta esiimate the impoct of the rules cn the pupil's
perfarmance. All of these subjects plan on using the procedures in the future.

Subject §501 reported twice, ot first indicating thaot pupil pragress accelerated
during the use af the procedures, ond then that the procedures did not affect pipil
progress. This subject did not pravide any pupil pertormonce data, but plans on
cantinuing ta use the procedures.
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Cost Analysis

The total costs for troining |2 subjects ot this site are shown in Table 4-9. Of
the |2 subjects, |1 actuc.ly utilized the procedures in programs for 22 pupils over o
total of 97 weeks. if all site costs are included, these figures result in on average per
pupil cost of $37.26 for those pupils for whom the experimental procedures were
applied, or approximately $8.45 per week of appl =i tion per teacher.

If costs are separated to iclude only those costs incurred in training subjects who
actually used the procedures, these figures are reduced to a medion cost of $23.45 per

pupil and $6.61 per week per teacher (Table 4-10). If costs are colculoted per progrom
per week, the medion cost s $4.69.

Table 4-6

Age Range Movement Cycles

34 holds head vp

6-12 spells words, pulls loop tight ishoes), traces upper case
letters, reads words orally, points to letters of name,
touches object

13-21 assembles sifters, assembes gas valves
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Table 4-7
ANALYSIS OF PUPIL PERFORMANCE DATA
Application of the Minimum 'Celeration Procedure

Subject's

Estimate of
Calendar Data Step inter- #Success-  %Success- impact of

Subject Pupils  Programs Days Days Phases Aheads ventions  Usable #ul ful Procedures
5502 2 2 134 28 S 2 ! | 0 0%  Accelerated
S503 2 6 288 120 23 13 4 3 3 100%  Accelerated
5504 { { 29 20 3 2 0 - - - Accelerated
5508 | { 122 72 S | 3 3 2 66% Accelerated
$512 2 2 72 41 2 0 0 - - - Accelerated

TOTAL 8 12 645 281 a8 '8 8 7 S 71%
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Table 4-8
UTILIZATION OF SUGGESTED STRATEGIES

Subject # Interventions # Usable # Successful % Successful  # Using Suggested % Using Suggested Predictability
Strategy Strategy of Rules
5502 | 1 0 0% 0 0 100%
$503 4 3 3 100% 2 66% 66%
5504 0 - - - - - -
5508 3 3 2 66% 2 66% 66%
L F: 0 - - - - - -
TOTAL 8 7 S 71% 4 $7% 71%
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Table 4-2
COST SUMMARY

No. Subjects Traineds 12

Total Training Cost: $697.36
Total Follow-up Cost: $121.86
TOTAL SITE COST: $819.22
Average Per Subject Cost:  $ 68.26
Average Per Pupil Cost: $ 37.26

Average Per Week Cost*®: $ 8,45

*  |ncludes N=22 pupils whose teachers opplied the procedures
*% |acludes N=97 weeks during which teaches applied procedures
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Table 4-10
COSTS FOR SUSJECTS APPLYING PROCEDURES

Application of Procedures All Costs Coust Analysis
Subject  Weeks Pupils Programs  Training Follow-up  Total Per Pupil Per Program  Per Week Progropr:rl\'feek
5501 12 | I $ €.40 S 6.14 § 68.54 $ 68.54 $ 68.54 $ S.71 $5.72
5502 19 6 6 $ 73.49 S5 S2.17 $ 125.66 $ 20.94 $ 20.94 $ 4.6l $1.10
5303 16 2 5 $ 81.07 S 14.38 § 95.41 $47.71 $1908 $ 5.9 $1.19
5504 12 I 1 $ 75.02 $ 0.00 § 75.02 $ 75.02 $ 75.02 $ 6.25 $ 6.27
5507 6 2 4 $ 49.81 $ 0.00 $ 49.81 $ .91 $ 12.45 $ B.I8 $ 2.08
5508 6 I 1 $ 5%.98 § 9.35 $§ 66.33 $ 66.33 $ 66.33 $ 11.05 $11.06
5510 6 ! 1 $ 41.47 § 25.18 § €6.65 $ 66.65 $ 66.65 $ 1.1 Sttt
551! 5 1 ! $ 45.42 S5 3.63 5 49.11 $49.11 $ 49.11 $ 9.8 $ 9.82
5512 5 2 2 $ 41.47 § 5.43 § 46.9% $ 23.45 $ 23.45 $ 9.98 $ b.69
5513 4 2 4 $ 63.16 $ 0.00 $ 63.16 $ 31.58 $i5.79 $ 15.79 $ 3.95
5514 6 3 5 $ 63.16 $ 0.00 S £3.16 $ 21.05 $ 12.63 $ 10.53 $ 2.11
TOTAL 97 22 31 $653.45 $116.24  $769.69
MEDIANS $68.54 $23.45 $19.08 $6.61 $4.69
F
» 269 \, 270




